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ABSTRACT

Japan’s fertility rate has been steadily decliningesit@57. The fertility rate is one of the lowest
in the world and is well below the replacement rdt2.2. This has raised serious concerns among
Japanese policy makers and the public. Evidence in Japan fewsmen’s dissatisfaction with their
husbands’ contribution to housework as a main reason fdraving children. However, existing economic
theory assumes that only women bear the full burden oelauk and fertility decisions (Becker 1991,
Willis 1973).

This dissertation makes a theoretical contribution bgriparating the role of the husband’s time
spent in unpaid work on women'’s fertility decisions. tdckelberg fertility model is developed which
diverges from the existing literature in two ways. Fydthe husband’s perception of social norms about
intra-household division of labor and the pressui@tdorm to these norms are determining factors in the
husband’s contribution to housework. Secondly, the husbaima& contribution to housework increases
his wife’s demand for children in the subsequent period.

The dissertation also makes an empirical contributioteftyng the hypothesis that the more the
husband spends time in housework and childcare, the highbirth probabilities and time specific birth
probabilities. Using Japanese time use panel survay itléinds that women decide to have their first child
even when their husbands are unhelpful. While this resottadicts the hypothesis, husbands without
children spend little time in housework to begin with ethlikely explains this result. For higher birth

orders, the husband’s time spent in housework increasdsrth probability for the second child, but it



does not affect the birth probability of the third dhikfter examining inter-birth spacing, the dissertation
finds that the husband'’s helpfulness affects the ultimameber of children women decide to have, but not

the timing of births.
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CHAPTER 1
INTRODUCTION
1.1 Motivation

Japan’s fertility rate has been steadily decliningesit@57. The fertility rate, at 1.34 in 2007, is
one of the lowest in the world and is well below teplacement rate of 2.2 (Ministry of Health, Labor and
Welfare 2008). This has gained attention and serious emaenong Japanese policy makers, academics
and the public. Further, Japanese people are living tbagd having fewer children, which accelerates the
process of an aging population. Japan’s aging populationhiethiigan France, Germany, Sweden and the
U.K (Shimasawa and Hosoyama (2004). By 2050, this is expectayireduce Japan’s labor force to two
thirds of its current size (Japan Institute for Labourcy@nd Training 2006); and b) raise the proportion
of seniors to 40 percent of the population (Ministry of Hedlabour and Welfare 2008).

The shrinking productive workforce therefore has to suppoihcreasingly dependent population
which affects the economy in several ways. Firstlitheut a significant inflow of immigration, or an
increase in labor productivity, the shrinking size of Warkforce reduces the future growth prospects
(Aoki 2004, Shimosawa and Hosoyama 2004). Secondly, an $iregbaaging population puts a severe
strain on the public pension and public health insuradeenses, a significant portion of which is already
paid by the tax system (National Institute of Populatioth &ocial Security Research 2007). Currently, half
of the public Basic Pension expenditures and a thirdeoptiblic health insurance schemes are funded by
the government (National Institute of Population and&@&ecurity Research 2007). Thirdly, the number
of elderly people that need nursing care is rising, antthegen of elderly care falls on women because of
their socially assigned role to provide unpaid work. #bloalf of the main providers of elderly care are
women (hamely wives, daughters, or daughters in law)paosd to 17 percent of whom are men (Cabinet

Office 2008).

1. Japan’s life expectancy is 87 years for women andat® yer men (Ministry of Health, Labour
and Welfare 2005).
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Studies in Japan have attributed the causes of low fettildynumber of factors. These include
economic instability, women'’s dissatisfaction todstheir husband’s contribution to housework and the
lack of public support to childcare (Ehara 2004, Meguro 2004jveget 1991 and 2000, the annual growth
rate of GDP on average was 0.5 percent, which has abgeknown as the lost decade (Hayashi and
Prescott 2002). Based on a qualitative study drawn from condutitiect interviews with respondents,
Meguro (2004) argues that women'’s resistance to gender ingqodlie home, especially in terms of an
unequal division of labor, is one of the causes of Idesility in Japan. One way for women to avoid
facing additional physical and psychological burden issfiysing to have more children (Ehara 2004).
Similarly, national surveys show that women who galggber rating on their husband’s performance in
childcare were more likely to plan to have more chiidifdational Institute of Population and Social
Security Research 2003a, National Institute of PopulatidnSocial Security Research 2005). The surveys
do not use a multivariate analysis; it is an estimatReocorrelation between the wife’s rating of her
husband'’s performance in childcare and fertility plansrfore children.

Since the time constraint is binding, if the husbatidie in housework affects fertility, we may
expect the husband’s time spent in the labor market tet déeility too. However, an empirical study by
Zhang, Shichijo and Suruga (2001) finds that husband’s woHdngs do not affect fertilit§. This finding
further strengthens our argument for focusing our argatysithe husband'’s time in unpaid work in
women'’s fertility decisions.

Beliefs about the gender assigned division of labor wbaten should take care of the house and
men should work outside of house, are prevalent in Japahpdrcent of men and 39.8 percent of women
believe that a wife should be a full-time home malket the husband should work outside the home in
Japan (Cabinet Office 2007). More men than women suppodt#iteanent, and a higher percentage of
older generation in their 40s and 50s agree with this statdheen those in their 20s and 30s (Cabinet
Office 2007). These figures are considerably higher tham othantries, such as Sweden where only 8.9
percent of men and 4.0 percent of women believe in theegasdigned roles (Cabinet Office 2003).

Further, 49 percent of respondents of Blublic Opinion on the State of a Gender Equal So¢imsn and

2. Zhang, Shichijo and Suruga (2001) do not estimate ttregobbability by parity.



women in total) think that men have to change theiudtis and reduce their resistance towards
housework in order for them to fully participate in housdyvohildcare, elderly care and community work
(Cabinet Office 20073.In contrast, only 20.4 of respondents think that womatiisides about men’s role
in housework have to change for men to participate moreifuthese activities (Cabinet Office 2007).
This implies that men’s attitudes and values towards houkeawe important determinants of their
contribution in unpaid work.

These studies highlight the role that gender norms pltheihusband’s contribution to
housework, and the importance of the husbands’ support dcahél and housework in fertility decisions.
This is particularly crucial because Japan’s public sugpofamily policy is one of the lowest among
developed countries and this could have eased the childcdentplaced on women (National Institute of
Population and Social Security Research 2003twever, existing economic theory assumes that only
women bear the full burden of housework and fertility sieais, and preferences can be summarized in a
single household utility function (Becker 1991, Willis 1973). Tapproach in the literature has been
criticized by Folbre (1988) for ignoring the conflictstticauld arise in a household fertility decision. She
also argues that social and economic inequalities couddcbatributing factor to the declining fertility in
developed countries, but existing economic literaturergmthis by assuming that a couple’s preferences
can be summarized in a single utility function. Therefareew theoretical model is needed to incorporate
the gender-assigned roles in determining the husbanuafshdion to housework and the role of the
husband'’s unpaid work in women'’s fertility decisionsttker, an empirical analysis of the role of the

husband'’s contribution to housework directly on observetishis needed to test the above hypothesis.

1.2 Obijectives of the Dissertation

The dissertation has two main objectives, namely: to raakeoretical contribution by
incorporating the role that the husband’s contribution to awark plays in women'’s fertility decisions;

and to make an empirical contribution by examining whetiehusband’s time spent in unpaid work

3. The survey result did not disaggregate the resukshy

4. The ratio of expenditures for family policy to GDRhgs second lowest among the OECD
countries (National Institute of Population and So8keturity Research 2003b).
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affect birth probabilities and time specific birth pabilities using Japanese time use panel survey data. A
Stackelberg model is developed that explores how social resrththe pressure to conform to these norms
affect the husband’s time allocation to housework, aStaekelberg leader. The wife, as the follower,
determines her demand for children based on her husliand’allocated to housework in the first stage.
The model predicts that the higher the husband’s tong&ibution to unpaid work, the higher the wife’s
demand for children in the subsequent period. SpecificatBstable hypothesis states that the husband’s
time spent in housework and childcare increases thelghitpaf having children in subsequent periods.
This dissertation tests whether the husband’s time spaonusework has an effect on whether a
birth is observed or not, using a multivariate analyss.use the time-use records by women and men
allocated to housework and fertility information ire th993-200Data from theJapanese Panel Survey of
Consumerg12 waves) by Japan’s Institute for Research on Holg&womnomics. We estimate birth
probabilities in two different ways. In the first appch, we ignore the spacing of births, and estimate the
lagged husband’s time in housewank the probability of having a child in the subsequent deAo
pooled Instrumental Variable (V) Probit model is usedgtmate the husband’s time in housework in the
first stage and to examine its effect on the proligimf birth in the second stage. We examine each parity
separately. In the second approach, we estimatentiregtof birth by measuring the impact of the

husband’s time in housework on the time-specific birttbabdity using a duration model.

1.3 Contribution of the Dissertation

Existing theoretical literature on fertility decisioassumes that the husbands play no role in
housework or childcare, and that individual desire anépertes can be summarized in a single
household utility function (Becker 1991, Francesconi 2002kinan and Walker 1990, Hotz and Miller
1988, Willis 1973). But these assumptions seem to contraalifh@s from Japanese studies which suggest
that women react to the lack of support from their hodban housework by refusing to have more
children. Hence, new theoretical models are requoethalyze the role of intra-household division of
labor on fertility decision. This dissertation makeseotietical contribution in two ways. Firstly, we
incorporate the role that the husband’s perception oflsumims and the pressure to conform to these

norms play in the husband’s time allocated to unpaidkweersistent beliefs about gender assigned roles
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on the division of labor could originate from the husbartitlhood environment such as the region he
grew up, or the social environment in he currentlydiveecondly, we explore the impact of the husband’s
time in unpaid work on the woman'’s fertility decisiofiberefore we formally analyze how social norms
and the pressure to conform impact the husband’s timea#dld to unpaid work, which in turn affect the
woman'’s fertility decision.

The dissertation makes the following empirical contitdiutFirstly, it examines the impact of
unpaid work on fertility decisions using Japanese panel @iataonly other empirical paper that explores
unpaid work and fertility is by Hotz and Miller (1988) who bma the impact of women’s time in
childcare on fertility using U.S. datadowever, they do not investigate the effect of the blsaime
spent in unpaid work on fertility decisions. Secondly,use a multivariate analysis in estimating birth
probabilities. The fertility studies and surveys anislyg the husband’s unpaid work on fertility decisions in
Japan so far do not isolate the effect of the husbamgbaid work from other factors such as education and
income that could also affect unpaid work. Thirdly, pesjtecific birth probabilities are estimated in this
dissertation. Fertility studies in Japan do not distingthisbirth probability of the birth order of the child.
Factors affecting each birth order may be different andare appropriate in a developed country context
(Hotz et al1997). For example, considerations for having the firstichiy be different from those that

determine having the second child.

1.4 Outline of the Dissertation

The dissertation is organized in the following w@hapter 2 discusses the background on
population projection, fertility trends, marriage anloblaforce participation in Japan. Chapter 3 reviews
the literature on fertility decision-making and timeoadition decisions. The limitations of the existing
literature in analyzing time allocation and fertility Japan are highlighted. The Stackeberg model studying
the effect of husband’s contribution to housework on fgrtilecisions is developed in Chapter 4.
Comparative static exercises are shown to highlighetfects of social norms and pressure to conform to
these norms on the husband’s time allocation deciaimhjts impact on the woman'’s fertility decision.

Chapter 5 presents the data, tests of selection mibataition and the empirical methodology to test the

5. Hotz and Miller (1988) use women’s time spent in childé@arene year.
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hypothesis that the husband’s time in housework and chéldearease the probability of having a child in
the subsequent periods. The empirical results from tHerd¥it model and duration model are presented in

Chapter 6. The conclusion in Chapter 7 discusses the initisadf its findings.



CHAPTER 2
BACKGROUND
This chapter provides the background on the projected papulértility trends and regional

differences, marriage and labor force participation pada

2.1 Projected Population

The declining fertility is expected to cause three majoradgaphic changes: reduce the total size
of the population and the total workforce, and to incrédasgroportion of the elderly. The population
growth rate was at zero percent in 2006 and is projecteinimegative thereafter (Institute of Population
and Social Security Research 2009). Japan’s population P®%is 127.77 million, including non-
Japanese residents (Institute of Population and Soaati§e2009). Figure 2.1 provides a projection of
the size of population from 2005 decreasing by 26 percent to 98limam 2050 calculated by the
Institute of Population and Social Security Research in 208§ tise medium variant of fertility rate and
mortality projections (Institute of Population and $$&ecurity Research 2009)Vorst still, the size of
the working population is expected to fall 42 percent from 84amiin 2005 to 49 million in 2050, while
the elderly population (age 65 or above) is projected to gepercent from 26 million to 38 million
during the same period. Taken together, the population@rafil change from a barrel shaped figure in
2005 (with the working population being the largest group) towemdsverse pyramid shape by 2050
where the proportion of seniors edges closer to thidweofvorking population.

The change in population by age group will result in the prapodf the elderly to rise
significantly from 20.2 percent in 2005 to 40 percent in 2G58hawn in figure 2.2 (Institute of Population
and Social Security Research 2009). The proportion of thierwgppopulation will fall from 66 percent to

52 percent in the same period.

6. The calculations are based on assumptions made atibity fates derived from estimated age
of first marriage, proportion of never-married populatiorarital fertility and divorce and remarriage rates
(Kanekoet al 2008).
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Japan maintains a policy of restricting foreign labor thecountry. As of 2008, there are 2.22
million registered foreigners in Japan which is about 1.7depé of the total population (Ministry of
Justice 2009).Chinese represents the largest group among the forsigite 655,377 people and 29.6
percent of the total registered foreign population in JéleEmistry of Justice 2009). About 22.2 percent of
the registered foreigners, or 492,056 people have a permmasit@nt status (Ministry of Justice 2009).
Majority of those with permanent resident status areanigrof Japan’s former colonies and their
descendants (Kashiwazaki and Akaha 2006). In recent yebeggaih to permit some categories of skilled
labor into Japan, particularly in the medical field sugld@ctors and nurses, as a result of growing labor
shortages caused by the demographic changes (Kashiwadakkaha 2006). However, even among the
skilled workers, it is difficult to obtain permission tiag for a long term. For example, foreigners entgrin
into Japan in the medical field have to pass the nateaahs conducted in Japanese. Only three out of
600 nurses from the Philippines and Indonesia have pdsseditsing exam since 2007 (New York Times,
January ?, 2011). It is clear that relaxing its immigration polisyunlikely to be used to alleviate the
shrinking population and worsening labor shortages.

2.2 Delayed Marriage and Increase
in Nonmarriage in Japan

The rise in the age of first marriage since the 1976isad as one of the reasons for the declining
fertility rate as the birth rates for women in th20s have been steadily declining and the proportion of
young unmarried women and men has been increasing (Miofdttgalth, Labour and Welfare 2006). The
proportion of men and women in their 20s and 30s who anégddrom 1970 to 2005 is shown in figures
2.3 and 2.4, respectively. This is particularly impor&nte births occur mostly within married couples,
and non-marital fertility is very low representing pil6 percent of all births in 2000 (National Institute of
Population and Social Security Research 2003b). In 1970, 10 pefeennen and 12 percent of men
between the ages of 30-34 were not married. These figuressed to 32 percent of women and 47
percent of men who were unmarried in 2005 (Nationaltiristof Population and Social Security Research

2009). The average age of first marriage is 29.4 years oldimen and 31.1 years old for men (National

7. Registered foreigners exclude foreigners whose visas éxpired.
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Institute of Population and Social Security Research 2009)inEhease in age of first marriage is likely to

reduce fertility rates.

2.3 Fertility Trends in Japan

Over the last 30 years, the number of children amongedavomen has been declining as shown
in figure 2.5. By age 45 and above, the total number tdreim married women have has fallen from 2.7 in
1972 to 2.15 in 2005. Women in their 30s and late 20s are expedtdidw this trend since they are also
having fewer children. The large decline in the numbehdéiren in the late 20s and early 30s is partly
caused by delayed childbearing. Between 1987 and 2005, ttagavarmber of children married women
between 30-34 and 35-39 declined by about 0.5 and 0.33 respeciivelwomen’s average age at first
birth has been steadily increasing from age 26.6 in 1983, 279Bto 28.9 in 2003 (Ministry of Health,

Labour and Welfare 2004).
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Figure 2.5. Average Number of Children among Marriedi\&io by AgeNote: Adapted from Fertility
Surveys 1972-2005by National Institute of Population and Social Securitgdech (2009).

8. The figures are for couples whose wife is 50 yearsmojdunger (National Institute of
Population and Social Security Research 2009).
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There is a growing trend for couples to stop havingglatn after the first or second child is born,
as the proportion of one-child couples is rising andgtieportion of three children couples is declining
(National Institute of Population and Social Securigs@rch 2005)From figure 2.6, among couples
married for a duration of 15 to 19 years, the percentageugfles with three children have fallen from 27.4
percent to 22.4 percent between 1982 to 2005, while theni@pof childlessness has risen from 3.1
percent to 5.6 percent. The percentage of couples thadfstopne child increased from 9.1 percent to
11.7 percent. These have caused the completed numberdoécHir these couples to decline from 2.23 to
2.09 between this period (National Institute of Populagiod Social Security Research 2005). The
declining trend in the average number of children is ekobited in couples with a marriage duration of 5-

9 years and 10-14 years (National Institute of PopulatidnSocial Security Research 2005).

50
40
o ——0
[-T]
830 X
o
a
20 —2
10 3
) — |
F i + i *‘4 Y
0 T T T T T 1
1982 1987 1992 1997 2002 2005
Year

Figure 2.6. Percentage of Couples Married for 15 To 19 Ysalumber of Children: 1982-2008ote:
Adapted from National Institute of Population and So8iedurity Research (2005).

9. A fertility and marriage survey on married womeidemthe age of 50 is conducted every five
years (National Institute of Population and Social Sec&dsearch 2005).
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Despite the decline in the number children couples hadee& not seem to be due to the lack of demand
for children. Atoh, Kandiah and Ivanov (2004) show thaideal number of children women want, and
the total number of children women intend to have regthstable at 2.6 and 2.2, respectively since 1975.
So what could explain the reasons why women are not hasingany children as they would
ideally want to have? The desired number of children evomould like to have are substantially lower
than the existing number of children (National Institut€opulation and Social Security Research 2005).
Women attribute the reasons for not being able teemetthe desired number of children to the lack of
financial resources, the psychological and physicaldmupf children, the lack of support from their
husbands in housework and the inability to balance worksanily (National Institute of Population and

Social Security Research 2005). The results disaggregatagelyroup are shown in figure 2.7.
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Figure 2.7. Reasons for Not Having Childf€mdapted from National Institute of Population and Sbci
Security Research (2005). Respondents Can Select Multiglegks.

10. Among couples whose desired number of children is ibleywlanned number of children
(National Institute of Population and Social Securigg&arch 2005).
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Among women who have not reached their desired numlmtrildfen, approximately 20 percent
of those between ages 20 to 39 cite the insufficientdngsb contribution to housework and childcare as
one of the reasons. 40 percent of women aged 35-39 and BOtparevomen who are 40 or older report
that the psychological and physical burden of childcara r@ason for not having children. These two
factors are actually closely related. Matsuda (2006) aripaesiusband’s support in housework reduces the
wife’s psychological burden and anxiety in raising childrad increases the wife’s desire to have more
children.

Koba, Yasuoka and Urakawa (2009) study the effect of the hushaomdgution to housework
on the women and men’s desire to have an additionldlwsing 2004 cross section data. They define the
husband’s contribution to housework as the number ofttimehusband undertook a housework activity in
a week such as cleaning, washing dishes, laundry, loakieigchildren as a proportion of the number of
times the wife and husband under took the activitiesweek. They do not distinguish between the birth
order of the additional child. They find that the husbamdntribution to housework has a positive effect
on the wife and husband’s desire to have an additional éiithough they do not study the effect on
observed birth events due to the limitation of using esessional data, the authors conclude that the desire
to have an additional child is likely to lead to molserved births. This indicates that the husband’s
support in unpaid work is likely to reduce the wife’s psyobizal burden of childcare and increase her
desire to have another child. Therefore the questiovhofbears the childcare burden is an important
factor in fertility decisions. It gives support to Follsrél988) argument that the crisis of care is a crucial
component of the declining and aging population in developedtries.

Similarly, a panel survey conducted for women and nges 20 —34 between 2002-2005 (4
waves) finds that the husband’s time spent in houseworlclasiidtare on a non-workday has a positive
correlation with the likelihood of the couple havingezond child (Ministry of Health, Labour and Welfare
2005). But it does not have a significant relation with thebability of having a first or third child.
Although the survey does not control for other fagtince it is a comparison of the mean values, tisere i
growing evidence from different sources that husband’'s stumoald be an important factor affecting

fertility decisions in Japan. In Chapter 5 of this diteg®n, using a different panel survey, the descriptiv
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statistics also reveal that the husband’s time in iveurdeand childcare has a positive relation with the
probability of having a second child, but it is insigraht for the first and third child. We plan to extend

the analysis further in chapters 5 and 6 in the empiaitalysis.

2.4 Women's Labor Force
Participation and Fertility

Women'’s labor force participation in the working age gr(i§64) was 61.7 percent in 2008
(Ministry of Labor, Health and Welfare 2008a). About 67 pet®f women were in the labor force before
they had their first child, but 62 percent of these woieawe the labor force after the first child is born
(National Institute of Population and Social Securigg@rch 2005). This means that only about 42
percent of women stay in the labor force when thiest €hild is less than one year old, and this proportion
has remained relatively constant since the late 198&xofidl Institute of Population and Social Security
Research 2005). Women tend to leave the labor force thlegrchildren are young, and this causes the
women'’s labor participation rate to dip during theiroeluctive years, especially in their 30s. They then
rejoin the labor force in their 40s, coinciding withem their children are older, creating a M-shaped

profile by age as shown in figure 2.8.

100.0
80.0
k .’v\

60.0 . N M
" / v \
© =—@=—1995
€ 40.0 R
§ / 2005
(]
a

20.0

0.0 T T T T T T T T T T 1
15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+
Age group

Figure 2.8. Women’s Labor Force Participation Raté&dpy in 1995 and 2005lote: Adapted from
Statistics Bureau, Ministry of Internal Affairs and Coomitations 2008.
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Women'’s labor force participation rate starts to dibpn older age bracket in 2005 (which is the
25-29 age group) than in 1995 (which is the 20-24 age group) since veombaving their first child at an
older age. In 2005, the participation rate does not dip as awich1995 during women'’s reproductive age
(20 and 49). The lowest labor force participation rate i8 p8rcent for the 30-34 age group in 2005
compared to only 51.1 percent for the same age group in 1995.

Women who are university graduates have a higher fabme participation rate than junior or
senior high school graduate women in their 20s, but gagticipation rate dips during childbearing age,
and they are less likely to return to the labor fahezeafter (Ministry of Labor, Health and Welfare 2008a).
Therefore the labor force participation rate of ursity graduates is lower than that of high school
graduates when they are in their 40s (Ministry of Labtealth and Welfare 2008a). The labor force
participation rate of women university graduates has described as a “giraffe” shape because it peaks in
the 20s but it dips during childbearing age (during the éaurlyid-30s) and then it flattens out in their 40s
(Ministry of Labor, Health and Welfare 2008a). This tenglenas more prevalent in 1987 than it was in
2007 because in recent years, women tend to marry latéragadhildren at an older age shifting the age
at which the participation rate dips to an older agefoversity graduates (Ministry of Labor, Health and
Welfare 2008a).

Nevertheless, women who are university graduatesmantd work fewer years than high school
graduates. The average number of years that femalesibhngraduates who are full time workers and
who continuously worked is only 6.1 years compared tgé€ars for high school graduates, despite the
fact that 80 percent them would want to continue workinmi@ity of Labor, Health and Welfare 2008a).
This tendency is found in junior college graduates t@ndJa probit model estimating women'’s labor
participation in 1991, Yamashita (1999) finds that women wh@eaduates of junior colleges are less
likely to be in the labor force than women who aréitighool graduates.Date and Shimizutani (2004)
argue that this could be because women who are more atlacatiess likely to rejoin the labor force once

they had been out of the labor force after childbirth.

11. University graduates do not have a significant efieatvomen’s labor force participation
(Yamashita 1999).
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Among women who want to work but are not actively logkior work (i.e. discouraged workers),
44.2 percent of women university graduates are not Igdkinwork because they are unable to balance
work and childcare (Ministry of Labor, Health and Welfare 2008hjs figure for high school graduates is
23.0 percent (Ministry of Labor, Health and Welfare 2008ajs filghlights the difficulty in continuing to
work after childbirth and it is especially difficult for meoeducated women. University graduate women
are more likely to work in regular staff positions as i@@eatage of those in the labor force than high school
graduates (Ministry of Labor, Health and Welfare 2008a) Rirtg a regular staff requires working long
hours, performing overtime work unexpectedly and relocatrdifferent cities (Nagase 2004). These
conditions make it hard, especially for more educatedemno balance work and childcare.

One way for women to continue working after childbirtkoisake paid maternity leave. Women
and men are eligible to take maternity leave for umeyear if they work as regular staff, temporary staff
or part-time worker as long as: they have been worikirilge current workplace for at least a year; they are
likely to continue working after the child is one yedd; and are enrolled in the employment insurance
scheme (Ministry of Health, Labour and Welfare 2010ahdfworkplace does not have a paid parental
leave system, the government will pay approximately 60epewaf the salary for the first four months and
about 30 percent of salary thereafter (Ministry of Headlt#thour and Welfare 2010a). If the husband and
the wife decide to take parental leave, they are &igdexpand the leave to 1 year and 2 months
(Ministry of Health, Labour and Welfare 2010a).

However, studies have shown that small to medium size cuegya@specially those with less
than 300 workers, are less likely to have a maternayeesystem and women who work for these
companies are less likely to take paid leave (The Jagéitute for Labour Policy and Training 2009).
Almost all companies with 500 or more employees havemmigy leave system, while 88 percent of
companies with 100 to 499 employees have maternity leatensy$he Japan Institute for Labour Policy
and Training 2009). 80 percent of companies with 50 to 100 emplbg®esa maternity leave system. This
number drops significantly for companies with less tBaemployees where only 33 percent have
maternity leave system. Only 32.4 percent of women workingdmpanies with 300 or more employees

took maternity leave and this figure falls rapidly #mealler the size of the company (The Japan Institute
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for Labour Policy and Training 2009). The figure is 22.5pet and 4.8 percent for women working for
companies with 100-299 employees and 30-99 employees, reslygdhve Japan Institute for Labour
Policy and Training 2009). The inability to take materigtgve, especially for small to medium size
companies, is likely to discourage women from have childfeerefore a review of the maternity leave
system, particularly for small to medium size compaisi@schallenge to addressing declining fertility.

On the men’s side, only 1.72 percent of men take pateraig leven though 30 percent of men
would like to take paternity leave (Ministry of Healttabour and Welfare 2010). The inability to take
paternity leave is also likely to discourage women fl@wing more children as they cannot get the support
from the spouses.

When women rejoin the labor force once their cleitdare older, they are more likely to work as
non-regular staff (defined as part-tither dispatched staff, excluding executives and thosegedga
farming), and this ratio has increased since 1995 asshofigure 2.9. In their mid-40s, 55.9 percent of
women in the labor force worked as non-regular sta2Diod.

What explains the high proportion of working women im-megular jobs? On the labor demand
side, part-time workers are a cheap source of lalmause they often do not pay benefits (Ministry of
Health, Labour and Welfare 2006c). Further, once you haga out of the labor force, it is difficult to find
a regular full time job. 24.5 percent of women part-tintelolders? work part-time because they could
not find a regular full time job (Ministry of Healthabour and Welfare 2006c). Even when they are
university graduates, over 40 percent of non-regular job-heldmen in the 35-49 age group work in
administrative jobs (Ministry of Labor, Health and Welfag#8a).

On the labor supply side, women work part-time becausewdfdhold responsibilities and
childcare. 52.7 percent of women working part-time do saumeof the flexibility in choosing the day
they want to work (Ministry of Health, Labour and We&006c). While on surface, it appears that
women willingly work part-time jobs, Tanaka (2004) argues because of persistent gender assigned

roles in housework, women do not have the option to wdtkifne even if they wanted to. The gender

12. Part-time workers are defined as those who worklessthe regular workers in their work
place (Ministry of Health, Labour and Welfare, Japar@seernment 2006c).
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Figure 2.9. Women'’s Ratio of Non-Regular Staff as gp&eon of Women in Labor Force in 1995 and
2004.Note: Adapted from Japan Institute for Labour Policy and TrarfR006). Nonregular Staff Is
Defined As Those in Part-Tirie Affiliated, Dispatched Workers, Excluding Executivesl @hose
Engaged in Agricultural Work (Japan Institute for Laboalidy and Training 2006).
assigned norms and responsibilities in the divisidalwbr are still prevalent in Japan. 44.8 percent of men
and 39.8 percent of women believe that men should worleitatior market and women should be a
fulltime home-maker, and these figures are higher thiaer developed countries (Cabinet Office 2007).
Another important obstacle that reduces women'’s laborgigthe existing tax, social security
and pension policies that have been described as a bnegldwinner” system (Osawa 2004). While the
Japanese income tax follows an individual filing regime,system of exemptions for dependent spouses
essentially make the couple the tax unit and penalimesecondary earner (Osawa 2004). The tax, social

security and pension policies create a disincentive éonew to join the labor force, and these are

discussed in turn.

13. By law, the part-time workers are defined as ttiogework less than regular workers in their
work place, but in practice, the definitions vary acawgdb the government surveys used (National
Women’s Education Center 2003). Part-time workers in figu®eare defined according to the Labour
Force Survey (Statistics Bureau 2004) as those who aigndéed as part-time workers in their work place.
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Firstly, for a married couple, if the secondary earser part-time worker and earns less than
¥1,030,000 a year, the secondary earner benefits frorhtaxfidxemption and pays no tax (Ministry of
Finance 2009)*

Secondly, the Allowance for Spouses in the incomeystem gives a fixed amount of deduction
(¥380,000) to the primary earner if the secondary earnkesrass than ¥1,030,000 a year (Ministry of
Finance 2009). For every yen that the secondary earr@srbatween ¥1,030,000 and ¥1,410,000 a year,
the deduction given to the primary earner falls by @reynder the Special Allowance for Spouses
(Ministry of Finance 2009).

Thirdly, the secondary earner can participate in theipbbhlth insurance system (Employees
Health Insurance for employees or National Healthrhrsze for self-employed or unemployed) without
paying medical insurance premiums if the secondary earakes less than ¥1,030,000 a year and his/her
annual income is less than half the income of thegrearner (Social Insurance Agency 2089).
However, an individual has to pay medical insurance premiiunegshe is a part-time worker and works
more than % of the regular workers’ hours at his/herwark place (Social Insurance Agency 2009).

Fourthly, the public pension system also creates acgisiive for women to join the labor force.
The Basic Pension is paid to the elderly (age 65 and plhdnehave paid premium payments for at least
25 years (National Institute of Population and Social SgcResearch 2007). A secondary earner can be a
dependent spouse of an eligible person and receive pensiorisertabut paying premiums, but the
dependent spouse must not earn more than ¥1,300,000 a year ésduo/approximately 14,441 dollars
in 2009 exchange rate) (Osawa 2004). Once the secondary eakes more than the ceiling, they have to
start paying premiums.

The system of tax exemptions, public health insurandegpansion eligibility for a dependent

spouse is complicated and creates a large disincentiwfoen to work long hours and increase their

14. Part-timer workers are defined as those that weekthean the regular workers in their work
place (Ministry of Health, Labour and Welfare, Japar@seernment 2006c).

15. All residents of Japan are required to participatedarptiblic health insurance system (Social
Insurance Agency 2009). The current medical insuranceiymenate is 8.2 percent of monthly income
from salary, allowances and bonuses, and the monttdyna is categorized into 47 groupings with the
highest monthly income fixed at ¥1,210,000 (Social Insuramengy 2009).
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income in order to stay below the respective eligibditilings (Osawa 2004). 20.4 percent of part-time
workers adjust their working hours and earnings to stepnbile eligibility ceilings for tax and pension
purposes (Ministry of Health, Labour and Welfare 2006c). 44depeand 67.1 of women who adjust
their working hours do so because they do not wanirfmss the ¥1,300,000 a year ceiling for the
dependent spouse pension ceiling and the ¥1,030,000 a year iasoaxemption limit, respectively
(Ministry of Health, Labour and Welfare 2006c). Hencs itlear that current tax and pension policies
create a large disincentive for women to participatew@ork longer hours in the work force. Akabayashi
(2006) estimates that women’s hours of work would incregis29 percent if the government abolished
the Allowance for Spouses and Special Allowance Spoungbgiincome tax and the exemption for
premium payments for dependent spouses in the Basic Pension

In contrast, men’s labor force participation rateassistently high at approximately 95 percent
between the age of 30 and 54 in 1995 in figure 2.10. This hes falla few percentage points in 2005, but

still high at 92.1- 93.8 percent for the same age interval.
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Figure 2.10. Men’s Labor Force Participation Rate by ihgE995 and 2009\ ote: Adapted from the
Statistics Bureau (2009).
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The National Institute of Population and Social Securégdarch (2005) examines whether the
women'’s work status a year after the first child isnbdwas an effect on the average number of children they
eventually have. The statistics show that there isafigtlittle difference in the number of children,

particularly among couples who have been married fongeloduration. This is shown in figure 2.11.

2.5
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%
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@
o
€
>
z 17 Did not work but returned to
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0.5 -
m Did not work and did not
return to LF
0 -
0-4 5-9 10-14 15-19
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Figure 2.11. Average Number of Children by Wife's WorkéBtatus.Note: Adapted from National
Institute of Population and Social Security Research (2005h&kid/NVho “Worked Continuously” Are
Those Who Worked One Year after the First Child IsnBord Continuously Worked. Women Who “Did
Not Work but Returned to Work” Are Those Who Did Nobil One Year after the First Child Is Born but
Returned To Work. Women Who “Did Not Work and Did Neatt&n to LF” Are Those Who Did Not
Work One Year after the First Child Is Born and Diok [Return to the Labor Force.

Among couples whose marriage duration is less thanrS,y@amen who were housewives one
year after her first child was born and did not retarthe labor force have slightly more children (1.43
children) compared to women who worked one year héefirst childbearing and continue to remain in
the labor force (1.28 children). However, among couplessemarriage duration is between 15 to 19
years, women who worked one year after her firstidsiborn and continue to work has more children on

average (2.26 children) than women who was a fulltimeséwife and remain to be so (2.17 children).

While the difference is small, the inability to batenvork and family may have prevented women from
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having more children. This suggests again that the questioho takes care of the children becomes an

important consideration.

2.5 Regional Differences in Fertility

Considerable regional differences in fertility rates texesoss Japan as shown in Table 2.1. The
Metropolitan Tokyo and Osaka and their suburbs have a lendity rates than other regions (with the
exception of Hokkaido, whose rate is similar to Tokyay. &ample, Tokyo'’s fertility rate stands at 1.09
compared to the southern island of Okinawa that has thedgtiéertility rate of 1.78. Okinawa has a unique
history and culture because it was independent from Jaakimgdom and as a U.S. occupied territory
(Kerr 2000). The difference in fertility rates could eefl the difference in the culture and customs.
Generally, the fertility rates of prefectures in thats islands of Kyushu are higher than 1.53 and for the
central regions of Toukai, Chubu and Kitakanto, the fertiites are over 1.4. (Figure 2.12 provides the
map of Japan).

In summary, we find that over time, women are gettingiggitater in life and delaying child
bearing. The proportion of women and men in their rédypctive ages who are getting married is declining
and married women are having fewer children. Women raaible to balance work and childcare and it is
particularly difficult for more educated women. Thesadescontribute to the declining fertility. However,
the woman'’s work force status after her first chsldborn does not affect the number of children she
eventually has.

2.6 Government Responses to
Declining Fertility Rates

The government’s response to declining fertility haslgaily expanded from efforts to support
working mothers (through provision of daycare servites)irect public support for families with children.

In the last decade, the government has developed five-yepl Rlans in 1994 and 1999 in an
attempt to address the declining population (Nationaitistof Population and Social Security Research,
2003b). The Plans have focused on helping working mothetsldacare by promoting the development of
day care centers and increasing the diversity of avaik#vvices. A policy of “Zero Waiting List for

Daycare Program” was approved in 2001, but as of 2005, 23,33Beandlce on a waiting list, 67.8 percent
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Table 2.1. Prefecture Level Fertility Rates in 2008

Regions Number in map Prefectures Fertility rates in 2008
Hokkaidc 1 Hokkaidc 1.2
Touhokt 2 Aomori 1.c
3 Iwate 1.3¢
4 Miyagi 1.2¢
5 Akita 1.32
6 Yamagat 1.4
7 Fukushimi 1.52
Kitakantc 8 Ibarag 1.3i
9 Tochigi 1.4%
10 Gunmg 14
Metropolitan Toky: 11 Saitami 1.2¢
12 Chibe 1.2¢
13 Tokya 1.0¢
14 Kanagaw 1.27
Chubt 15 Niigate 1.3i
16 Toyamz 1.3¢
17 Ishikawe 1.41
18 Fukui 1.5¢
19 Yamanast 1.3t
20 Nagant 1.4¢
21 Gifu 1.3¢
22 Shizuoki 1.4
23 Aichi 1.45
Touka 24 Mie 1.3¢
25 Shige 1.4t
30 Wakayam. 1.41
Metropolitan Osak 26 Kyoto 1.22
27 Osaki 1.2¢
28 Hyougc 1.3¢
29 Nare 1.22
Chugokt 31 Tottori 1.4%
32 Shiman 1.51
33 Okayami 1.4%
34 Hiroshime 1.4¢
35 Yamagucl 1.43
Shikokt 36 Tokushim: 1.
37 Kagaw: 1.47
38 Ehime 1.4
39 Kouchi 1.3¢
Kyusht 40 Fukuoks 1.3
41 Sagi 1.5t
42 Nagasal 1.t
43 Kumamot¢ 1.5¢
44 Oita 1.5¢
45 Miyazaki 1.€
46 Kagoshimi 1.5¢
Okinawe 47 Okinawe 1.7¢

Note Adapted from the Ministry of Health, Labour and Wedf§2008). For the

number in the map, please see figure 2.12.
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of whom are under the age of two (Suzuki 2006). If women edattt continue working after childbirth,

the lack of childcare services available especialiysfoaller children is a continuing problem.

The government has introduced childcare leave in 1991 withad@raendments made to incorporate paid
leave and make exemptions for social security premiunmuis 2006). Further, the government is
encouraging men to participate in childcare by making avaithle paternity leave law to men in 2009 and
creating an initiative called “ikumen project” which tiadly means men who raise their children (Ministry
of Health, Labour and Welfare 2010). Currently, only 1.&&ent of men take paternity leave even though
30 percent of men would like to take paternity leave (MinistrHealth, Labour and Welfare 2010). They
set the target of 10 percent of men taking paternity by 20d 23 percent by 2020. Details of parental
leave were discussed earlier in section 2.4.

Realizing the need to change the working conditions &sdjyefor working mothers, the
government encourages employers to institute more flewidnking hours. In 2003, the government
mandated firms with over 300 employees to develop actiors ptareconcile work and childcare, and to
encourage fathers to be involved in childcare (Natibmsiltute of Population and Social Security Research,
2003b). However, the implementation of these companiesimaptans is not legally required (National
Institute of Population and Social Security Research, 2003b).

The eligibility for receiving child allowance, avdile only for low and middle-income familigs
has been gradually increasing from three-year oldremiltb eight year olds (Suzuki 2006). There are tax
advantages for having children. There is an incomexamption of 380,000 yen for a dependent child
under 16 years old, and a local tax exemption of 330,000 yenki2006). In addition to these, local
governments at city and ward levels provide additional@tipgither in the form of direct payments or
health services according to their local policies {@ettOffice 2005). The newly elected Democratic Party
in August 2009 has stated in K&nifesto 2009hat reversing the declining fertility as one of dp t
priorities (Democratic Party 2009). They make the follgnaemmitment related to fertility and childcare

to: a) increasing the one-time subsidy payment for wowtemjust delivered a child from 42,000 yen

16. This excludes about 15 percent of families in 2003 becausstEss the income eligilibity
(Suzuki 2006).
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(approx. $464.6) to 55,000 yen (approx. $608.4); b) providing 31,00(approximately $345.0) a year to
families with children until the last year of junior higchool; and c) subsidizing costs of sending children
to senior highs schools, including private schooliléinese measures are likely to help families with

children, it is unclear how successful they will beéversing the declining fertility rates.



CHAPTER 3
LITERATURE REVIEW ON FERTILITY DECISION MAKING
AND INTRAHOUSEHOLD DIVISION OF LABOR

This chapter discusses the literature on fertility deesiand the intra-household division of labor.
It seeks to put into context their relevance to andditicins of analyzing fertility in Japan.

Existing economic literature on fertility decisiongisven by an attempt to explain the declining
trend in fertility in the face of increasing incomegigveloped countries (Becker 1991, Hotz, Klerman and
Willis 1997). The analyses focus on the cost of childnghe form of: (a) women’s opportunity cost of
childbearing and childcare and its impact on women'’s lalggplg; and; (b) couples facing a trade-off
between the demand for the number of children anduhkty of children (i.e. increasing investment per
child) as income rises (Becker 1991, Willis 1973). The stualisume that women are the main caretakers
of children and their husbands specialize completely ittt market, playing no role in housework and
childcare (Becker 1991, Francesconi 2002, Heckman and Walker H9@0and Miller 1988, Willis 1973).
An increase in women’s wages causes an income efieotaising the demand for children, but this could
be offset by a substitution effect because of the oppbytoost of their time in childcare becomes greater,
reducing the demand for children. Men’s incomes are as$tionhave an exogenous effect on fertility
decisions creating an income effect, thereby incrgakia demand for children if quantity demand for
children dominates the quality demand.

This literature on fertility decision-making models canclassified into two strands: one referred
to as the static models of fertility and the othetree life cycle models of fertility (Hotz, Klermamd

Willis 1997).

17. Quality of children could be measured by desired humaratapiestment in, e.g. education
per child (Becker and Tomes 1976).

28
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3.1 Static Models of Fertility

The static models of fertility estimate the lifetim@mpleted number of children and analyzes the
demand for children in a one period decision-making fraonke\iBecker 1960, Willis 1973). One of the
most influential of these is by Willis (1973) who fornyaithtroduces childcare time and goods
requirements in a fertility model. In Willis’ model (1973)etcouple maximizes their utility subject to a
production possibility function producing child services #redadult’s standard of living. This is a general
equilibrium framework where the couple maximizes ut#itypject to a budget constraint, and the couple
minimizes their expenditure subject to a production pdggihinction. These two stages occur
simultaneously (Willis 1973).

In the first stage, parents derive utility from the congalenumber of childremy, the quality of
children @) and standard of livingS. Willis (1973) defines adult standard of living as leesand
consumption, but we simplify this by defining adult stardof livingSas consumption in this chapter.

Uin,q,S) (3.1)

Child services@) need to be produced to take care of children and Wilig3) defines this to be

the product oh andg. The household budget constraint is:

| = n.ng+7sS (3.2)
Wherel is full income,r.is the shadow price of child services ands the price of goods consumed by the
couple.

The couple maximizes family utility (3.1) subject to tlreibehold budget constraint (3.2). The
couple’s utility is maximized when the ratio of marginodlity to its marginal cost is equal. This gives the

family demand fon, gandSas a function of full income shadow prices. andz..
Uy s = Uy gre = Uy Nz (3.3)

WhereU; is the marginal utility of andi =S, g, n.
The marginal rate of substitution betweeandq is the ratio of their marginal utilities which is
equal to the ratio af andn from (3.3):

Un/Ug=0a/n (3.4)
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A rise in the quantity of childrenincreases the cost of the quality of children, whichhtent
reduces the demand for the quality of children (Hotal 1997). An increase in income would cause a
larger demand in child quality than the number of childféme income elasticity of demand for child
quality is larger than that of the quantity of childrentiHet al 1997). This is known as the quantity-quality
trade-off and has been used to explain why fertility rate® been declining in the face of rising incomes
in developed countries (Becker 1991, Hetal 1997).

In the second stage, the couple minimizes input costscsuibje production possibility frontier.
The husband and wife purchase goods from the marketlandta the wife’'s labor to produce child
services C), which is the product of number of childrer) &nd child qualityq), and the parents’ standard
of living (S) C is the provision of childcare including the mothensdiand market goods needed for
childcare, while5 could be considered to be the provision of housewarsh(as cleaning and cooking).
The production functions of C and S exhibit constanirnstto scale and are given below:

C =nq =C(t,x)

S=S(x) (3.5)
Wherex.is the goods required to provide child services»aislthe goods required for consumption. The
husband is assumed to provide no childcare or housesmtks time is fully spent in paid work earning an
exogenous incomé). Thus, the wife’s has to allocate her time betweniabor marketh) and in
producingC andS (denoted ak andts, respectively):

T=h+t+t; (3.6)
WhereT is the total time the wife has available net dfib&ustenance such as sleeping and eating.
The couple is assumed to pool their respective inconmeehtbe household budget constraint is given by:
Y +wh=pk+x) (3.7)

Wherew is the wife’s wage rate arglis the vector of prices for market goods.

The couple minimizes expenditure (3.7) subject to the ptmfufnctions (3.5) and the wife’s
time constraint (3.6). Cost minimization occurs whenntfaeginal rate of technical substitution, which is
the ratio of the marginal products, is equal to the &tiaput costs as shown below.

Sd/Ss =Ci/Cxe =WIP  (3.8)

WhereS andC; are the marginal products of inpuandi =ts, X, tc, X.
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The ratio of the marginal products in equation (3.8) alsasures the wife’s shadow wage. A
woman enters the labor market when her market wagéesrgteater than her shadow wage and allocates
her time between paid work, child servic€} &nd adult standard of living) until equilibrium in (3.8) is
restored.

An increase in the wife’s wage rate could reduce the priotuct child services@) due to the
substitution effect, but it could also increase the prooluof C from an income effect. Hence, the overall
effect on C is unclear (Hoet al 1997). Further, the effect of an increase in the wifglge on the quantity
and the quality of children, through rising incomes, dependsemcome elasticity of demand for
guantity versus that for quality (Hott al 1997). For example, if an increase in the wife’'s wageesaas
greater production of C (which is a productiandn) through an income effect, then it could increase the
demand for child quality over quantity if the income etdtstof demand for quality is greater than that for
guantity (Hotzet al 1997).

These models were developed in order to explain the relaihstween the tradeoff between
women’s wages and fertility. They focus on the congaletumber of children and do not analyze the
fertility decision responses, including inter-birth cipg, to changes in prices and incomes (Hotz and

Miller 1988).

3.2 Life Cycle Models of Fertility

Life cycle models examine fertility in a dynamic deaisimaking setting, and changes in prices
and incomes over one’s lifetime have an impact onithied and spacing of births (Hotz and Miller 1988,
Hotz et al 1997, Moffitt 1984, Newman and McCulloch 1984). Changes meaigincomes and childcare
costs explicitly affect inter-birth spacing. For examplegktean and Walker (1990), using Swedish data,
find that the higher the female wages, the longer tlee-bitth spacing, and the lower the total number of
births. Most studies model opportunity cost of women’timbe measured by her wage rate. An
exception to this is by Hotz and Miller’s (1988) who incagte women’s unpaid work, namely childcare
time, in a lifecycle model fertility model. The cadtchildcare includes the mother’s time devoted to
childcare, and is a declining function of the age oftegschildren. They make use of information on

women’s time spent on childcare available for one yrettre U.S. Panel of Income Dynamics longitudinal
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data. They find that the time cost of childcare ofulife reduces the birth probability. No other study has

used time use on unpaid work in a fertility study.

Hotz et al (1997) and Hotz and Miller (1988) analyze the demand forremldnd women’s time
allocation between labor supply in a life cycle moa@ttisg. They treat the husband’s income as
exogenous and assume that he does not perform any hokséherefore, only the wife has to determine
how to allocate her time between paid and unpaid worktentdusband spends all his time in the labor
market.

As an example of the life cycle model of fertility, wadliss the Hotz and Miller’s (1985) model.
Note that these models typically do not consider thatgualchildren hence only the number of children
is analyzed. The household maximizes the following expditétiche household utility function.

U =YT_,Bum, +b,S,) (3.9
WhereR? is the household’s time preference ratés the number of children the couple has at tinbe= 1
if a child is born at timéand zero otherwis& is the provision of home productiontat = 0 is the date of
marriage and is when they die. The number of children at tireea sum of the children born in the past:
n, = Y2 b, (3.10)

Hotz and Miller (1986, 1988) assume that the husband prowvihslp in housework, so his time
is fully spent in the labor market where he obtains exogg earnings of;. The proportion of time the
wife has available net of maintaining herself isdidd between childcar€j, home productioni) and
market work ). This is expressed as:

1=C+h +m (3.11)

The proportion of time the wife spends in childcazg (s determined by the age of existing

children (Hotz and Miller 1988).
C, =Yt _,6"h,_, (3.12)
Whered is a positive constant determined by the availablelchik technology and 05< 1. Equation

(3.12) shows that the older the children, the less tiraavife needs to spend in childcare.
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Home productior§ is produced by the wife’s work in housewdhd and market goods) (Hotz

and Miller 1986)"
S=58(,x) (3.13)

The budget constraint the couple faces aithout the possibility of saving and borrowing, isofHand
Miller 1986):

Y, +mw, = x,+an, (3.14)
Wherew is the wife’s wage rate awhich exogenous and, is the cost to take care of children which is
proportional to the number of children. For simplicitig assume that the price vector for purchased goods
is normalized to one.

Today's decisions on consumption, the wife’s time spehbme production, childcare and
market work have an impact on future levels of utilityaue functionvV(Y;, n, S) is defined as the
maximal value of present value of utility at timas a function of the state variab¥sn, § shown below.

V(Y ,n,S,) = maxE, Y.F_,Btu(n,S,) (3.15)

Substituting the time constraint (3.11) and budget cons{&iid) into the household production function
and substituting this production function (3.13) into (3.15) gives

V(Y,n.,S,) = max,, E. >I_,Btu[n,, S;(1 — C, — m,, Y, + myw, —an,)] (3.16)
The maximal value d¥(Y;, n, §) is consistent with the maximal value of home produncH which is
obtained by choosing optimal levels of the wife’s lahgypdy (Hotz and Miller 1986). The wife’s shadow
wage is equal to the marginal rate of substitution betvweer time in household production and market
goods for household production. Her labor supply is givenpmoint where her shadow wage rate is equal
to the exogenous market wage rate. When the child is ypumgee maternal time is required for childcare,
and therefore her shadow wage rate is higher. In this siases likely to withdraw from the labor market if
her shadow wage rate becomes greater than the marketWiglyeegards to fertility decision at tintea
couple decides to have a child &te.b=1) if the present value of utility by having a chiligieater than
the present value of utility of not having a child shaelow (Hotz and Miller 1986).

U(ne+1, 9)+AV(Yu1, N1, Sea, Cra | b= 1) > Uy, §)+LV(Yirr, Neva, Sty Craa | by = 0) (3.17)

18. Hotz and Miller (1986) include an uncertainty termhiea home production equation, but we
exclude this term for simplicity.
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Hotz and Miller (1986) show that¥f(Y;, n;, S;) exhibits diminishing returns in, andC, the

couple is more likely to use contraception because thigadd utility gained in having another child is
likely to be lower. When the existing child is youngeg thaternal childcare tim@ required is higher
from the childcare equation 3.12. This is likely to cahgecouple to space births until the youngest child
is older and hencg; is lower. Note that this model does not assume thabates of scale can be
achieved by shortening the birth intervals. Newman and Mo€hu{|1984) argue that possible economies
of scale gain in having children at close intervals couldishdirth intervals. Since childcare is time-
intensive, women could shorten the overall time of dpeiut of the labor force by having children at short
intervals. Further, some market goods could be used fordbddren simultaneously.

When there is no capital market (i.e. households rabla to save and borrow such as the case
above), a rise in the husband’s earning profile is likeipcrease birth spacing (Hatz al 1997). This is
because couples are expected to delay childbearing unthéveyhigher income, in order to smooth
consumption because having children entails costs. @y ef Sweden, Heckman and Walker (1990)
find that a higher husband’s income is associated WWithter birth intervals and more children, although
the effect becomes weaker when marital status isatedrfor. Similarly, Hotz and Miller (1988) find that
the higher the husband'’s income, the higher the bidhability in the U.S.

With perfect capital markets, Hotz (1979) shows that exagenbanges in the wife’'s wages on
fertility depend on the growth rates of wages relativéhe interest rates. If wages rise faster than the
interest rate, then the couple is likely to space chéldbg, and the reverse is predicted if the intelagst r
rises higher than the increase in the wage rate. Thiecause if her wage rises faster, it is better doitdn
delay childbearing and reduce the time being out of ther force. On the other hand, Newman and
McCulloch (1984) proposes that a rise in female wages cedlete birth spacing if there are economies of
scale because it is more cost effective in terms itdadre time required and purchased goods to have
children at a shorter interval and minimize the timeadspent out of the labor force. Heckman and
Walker (1990) find that a rise in female wages has a nvegefiect on the completed number of births and
lengthens the inter-birth spacing in Sweden. Heneefotmer reasoning seems to dominate the economies

of scale argument in this case.
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The above discussion indicates the opportunity cost ohgaiildren arises from the mother’s
income lost for not working in the labor market becahsebulk of childcare falls on her. This has an
effect on spacing and birth probabilities. The huskandhtribution in existing literature appears only in

the form of income earned since he does not provigdausework or childcare.

3.3 Relevance of the Fertility Literature

The existing literature on fertility provides a usefuhfiework and tools for analyzing fertility by
maximizing behavior in the context of budget and timestaints and changing prices. However, there are
two limitations of the static model and life cycl®dels on fertility in studying declining fertility in Japan
Firstly, the models assume that the wife bears contplkéte childcare responsibilities with no contribution
from the husband. However, there is evidence in Japaneseys suggesting that women are reluctant to
have more children if they husbands are unhelpful in hdusess and taking care of their children (Ehara
2004, Meguro 2004, National Institute of Population and Soeieli®y Research 2003a, National Institute
of Population and Social Security Research 2005). Women&taese towards gender-assigned household
responsibilities can reveal itself in their unwillmgss to having multiple children, but the current litaea
cannot analyze this issue. This leads to the second pamgly that the literature assumes that individual
preferences can be summarized into a single familgytiinction. This implicitly suggests that the
number of children the wife and husband want to hatlee same. This approach has been criticized by
Folbre (1983) who argues that the literature: a) ignbregpossibility that economic, or social gender
inequalities could be one of the explanations of declirenijify in developed countries; and b) does not
pays attention to the presence of conflicts and bargginia family’'s decision making.

As Folbre (1983) mentions, there is a paucity of féytdiecision-making models that incorporate
intra-household bargaining. The only one to date is tgphyand Walsh (2007) who develop a two-stage
bargaining model of fertility. In the first stage befonarriage, each spouse determines the level of
investment they make in education, and in the second $i@geguple determines how many children they
would have. The model predicts that each spouse overnuestiucation than the optimal amount in order
to increase their bargaining power in marriage. Howekiermodel incorporates most of the assumptions

of existing fertility literature by assuming that théenis the only childcare provider while the husband
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specializes in market work, and by summarizing the couplgissgenumber of children by a single
household utility function. The model does not distingtighdifferences in the demand for children
between the spouses.

In recent years, an increasing attention has been givbe effect of gender inequality on fertility
rates by several scholars in research institutionapand (Ehara 2004, Meguro 2004, National Institute of
Population and Social Security Research 2003a, Nationaltestf Population and Social Security
Research 2005). National surveys show that women whoahigher rating on their husband’s
performance in childcare were more likely to plan toehaore children (National Institute of Population
and Social Security Research 2003a, National InstituB@ptilation and Social Security Research 2005).
However, most fertility studies and surveys analyzirghtusband’s unpaid work on fertility decisions in
Japan so far do not use a multivariate analysis. It estmate of the correlation between the wife’sgat
of her husband’s performance in childcare and fertiliggplfor more children. Therefore, they are not able
to isolate the effect of the husband’s unpaid worknfather factors such as education and income that
could affect unpaid work.

The only study using a multivariate analysis to datepad is by Koba, Yasuoka and Urakawa
(2009) which find that the number of housework and chikleativities the husband carries out has a
positive correlation with the husband and wife’'s levaliedire to have another child (the husband and wife
estimated separately), controlling for other factore @ependent variable, namely the desire to have
another child, is classified into five levels, stagtirom “absolutely do not want another child” to
“absolutely want another child” (Koba, Yasuoka and Uraka@@9). The result using only the husband’s
sub-sample could be interpreted as the husband contghatfmousework because he wants more children.
However, their study uses cross-section data and anahgegman'’s desire to have another child, and
not whether a child was born. In fact, none of thevakmentioned studies investigate the effect of the
husband’s role in unpaid work on whether a birth was Hgtolaserved. Koba, Yasuoka and Urakawa
(2009) argue that the woman'’s desire to have another sHiletly to lead to the birth of another child.
Hence, a more direct way to predict the husband’s unpaikl avofertility is preferable than on a measure
of the woman'’s desire to have a child, since therlatsubjective and could vary from woman to woman.

Further, they do not distinguish the birth probabilityha# birth order of the child. Factors affecting each
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birth order may be different and is more appropriate invaldged country context since considerations
determining having the first child may be different fromsthdetermining having the second child (Hattz
al 1997).

3.4. Literature on Intrahousehold Division
of Labor of Unpaid Work

A brief literature review on intra-household divisiohlabor in housework is discussed in this
section. This literature can be broadly classified fatw areas: (1) unitary model; (2) collective household
models; (3) cooperative bargaining models; and (4) sepaphtee’s bargaining model.

3.4.1 Unitary Model of the Household and
Intra-household Division of Labor

Becker (1976) is undoubtedly the pioneer in providing this tmed framework for analyzing
household behavior. His work in maximizing behavior under ingtbudget constraints has provided the
economic approach on which other economists haveueii and/or built on (Pollack 2003). Pollack
(2003) goes further to argue that those who study the famtitye context of maximizing behavior and
equilibrium are followers of Becker as the differenaéseamostly in setting the assumptions. Regardless
of whether we are followers or criticizers of Beckiers clear that the Becker’s conclusions arise ftom
strong assumptions (Pollack 2003). One example of thisesgBed below.

In his model of the household, Becker (1991) assumes tha¢mvbave a comparative advantage
in home production because women are assumed to pbsessnnate productivity in housework and
men have a comparative advantage in market work because ensr@mmore productive than women.
This assumption is a crucial and controversial assumptidetermining the household division of labor as
will be shown shortly. Efficiency gains are made bgteapouse completely specializing in the activity in
which he/she has a comparative advantage. The main feafuris model (1991) are discussed below.

A couple spends time in housewot¥ Ify wife andt" by husband) and purchase goods from the
market K) to produce a good that is called home production. Tiigyood could be to clean the house or
to cook a meal (Becker 1991).The couple maximizes the falpWwome production function (Becker
1991):

Z(x, f) (3.18)
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Wherex is the goods needed to produce home production®#nthe effective time to produce
Z.

Each spouse allocates time to produce housework amdf¢ictve total time spent in home

production is shown as:

= pt"+t"  (3.19)
Wheret" andt” is the time spent in housework by the wife and husband,atésglg. 8 is a constant anl
> 1 because Becker (1991) assumes that the wife is namteqgtive in home production since she
possesses an innate ability than her husband due toolagital attributes relating to childbearing. The
equation (3.19) implies that the wife and husband’s ingnetperfect substitutes scaled by a congtant

The wife and husband’s time constraints are given by:

Wife: T =t"+I" (3.20)
HusbandT' = t"+I" (3.21)
WhereT" andT"is the total time available to the wife and husbaret,of maintaining themselves altd
andl" is the amount of time the wife and husband spends inyzaid respectively.

Becker (1991) assumes that the wife is likely to be lezdyative in market work than her
husband, and that the market wage rate is equal to thenfeemarginal product in market work. Hence,
the wife’s wage rate can be shown as:

Wife's wage rates a w, (3.22)
Wherew, is the husband’s market wage which is exogenousg antl The equation shows that the wife’s
wage rate is a fraction of her husband’s wage rate bedaugroductivity in market work is equivalent to
only a fraction of the husband’s productivity.

The household budget constraint is the sum of the inceoeéved by the wife and husband:

px = awl™+ wyl"  (3.23)
Wherep is the exogenous price vectonof

Rearranging (3.20) and (3.21) and substituting into (3.28sgiv

pX = a Wy(T% t)+ wy(T-t")  (3.24)

Substitute (3.19) and (3.24) into the household productionifun(3.18) gives:
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awp (TW-tVY)

Z(: >

#2020 gow g gy (3.25)

Wherea<p sincea < 1 ands > 1 by assumption.
Differentiating the production function (3.25) with resptecthe husband's time in housewdfk

and setting it equal to zero for maximization andreegging it gives:

Whaz_ 0z
P ax  ath

(3.26)

Equation (3.26) shows that the husband allocates timebrthousework and market work until his
marginal product of home production (on the right hand side26f) 3 equal to the real opportunity cost of
home production (on the left hand side of 3.26).

Maximizing the production function (3.25) with respect @ wife’s time in housework'and

setting it equal to zero gives:

wn oz _ oz
> % = aow (3.27)

The wife’s marginal product of home production (on tigatrhand side of 3.27) is greater than the
husband’s marginal product of home production in (3.26) bedarske and her opportunity cost of home
production (on the left hand side of 3.27) is less thamtisband’s opportunity cost singe< 1. From
equation (3.19), since their housework labor inputs afegiesubstitutes scaled by a constant
maximizing home production requires that the cheaper sairlebor specialize in producing that good,
namely theZz-good (Nicholson 2005). Hence, since the wife has therl@pportunity cost, this implies that
the wife should specialize completely in housework andhtfs®and should specialize in market work.
This outcome holds even if the home production functionb&shiliminishing returns to scale, constant
returns to scale or increasing returns to scalekK®el1991). Therefore the Becker model (1991) implies
that in an efficient household, the wife specializa®gletely in housework and the husband specializes
completely in market work because she possess an inilgeiatthousework, while the husband

possesses an innate ability in market wdrRecker (1991) assumes that the intra-household allocation of

19. Gronau (1976) shows that if the husband and wife’s lapats are not perfect substitutes
perfect substitutes in home production, and their inputiaxdiminishing returns to scale as below:

Z(X, tw &)
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resources is then determined by the altruistic dictatonely the husband, who efficiently allocates
resources within the household.

Becker’s assumption that women and men possess differaté abilities in housework and
market work has been criticized by many economistsgfBann 1995, Beneria 2003). He attributes sex
differences which are the biological differences betwe&omen and men with gender differences which
are the relationships between women and men determinsstia norms, culture and institutions. As
discussed in Chapter 2, studies in Japan suggest that gender reolikedyato affect division of labor.

44.8 percent of men and 39.8 percent of women believa tvéié should be a full-time home maker and
the husband should work outside the home in Japan, amdffitne®s are larger than other developed
countries such as Sweden (Cabinet Office 2007). A higheepige of older generation in their 40s and
50s agrees with this statement than those in their 2D08@s(Cabinet Office 2007). There is evidence that
social norms, culture and institutions play a majpbe in intra-household division of labor rather than the
innate ability driven by whether you are born a maa woman.

Several economists have pointed out one of the moduitstion that assume that the individual
preferences can be summarized into a household utilitgifumsince it ignores the power dynamics and
conflicting interests within the household in allocatiegources and labor (Beneria 2003, Katz 1997). This

point has been addressed in later household bargainindswdueh are discussed below.

3.4.2 Household Collective Models
One approach to incorporate differences in individudepeaces is offered by the Household
Collective models such as those by Chiappori (1988, 199Qhbles how intra-household labor and
resources are allocated by a given income sharing rueed@es not need to know how the income sharing
rule came to be, or what kind of bargaining took ptacarive at the sharing rule (Pollack 2003). The only
assumption that needs to be made is that the income shasrge Pareto efficient (Chiappori 1988, 1997),
implying that households bargaining process will leagfficient outcomes. Individuals maximize one’s

utility subject to the income constraints given by thiarsg rule. Lundberg and Pollack (2003) criticize

WhereZ” <0 andZ” <0, then each spouse would provide housework until the margoadligt of
housework is equal to the opportunity cost.
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the assumption that household decisions are efficiemplkausible, especially when bargaining occurs in a
dynamic setting and decisions cannot be binding imdyperiods. Another restriction the model imposes is
that they assume that an efficient sharing rule in experedbatterns exists, but they do not explain how

the sharing rule came to exist (Pollack 2003).

3.4.3 Cooperative Bargaining Models

Another type of approach to incorporate individual prefezeng developed by Manser and
Brown (1980) and McElroy and Horney (1981) in the Cooperatarg@ning Models. They assume that
individuals have their own preferences that cannotubersarized in a household utility function. But they
maintain Becker’s (1991) assumption that the household pagidricbome. These models are
characterized by allowing gains to cooperation but tloeation of gains depends on each person’s
bargaining power. Specifically, the allocation of consuampand leisure is determined by the spouses’
bargaining power which is affected by their threat pointe threat points are the utilities they can receive
outside of marriage, known as reservation utility, d&resé¢ are determined by their non-labor income,
wages and policies related to child support or alimorgase of divorce.

Manser and Brown (1980) show that the bargaining probkmbe solved by maximizing the
following Nash function:

MaxN = [U"(z, %, ") - T (p, W', W, I, IN][U "(z, X, I") - T'(p, W*, W), 1", IM)]  (3.28)
WhereU'(z, X, I') is the utility of persor andT is the threat point of persongiveni =w, h.
Each person derives utility from consuming home produetitich is a public good (z), private
consumptionx) and leisurel(). The threat poinfT) is a function op which is the price vector af X" and
X", the wage rate of persoiw), and the income received by pers¢Ht) wherei =w, h. [U(z, %, I')- T(p,
w", W', 1", ] is the gains to cooperation by person i.

The Nash function (3.28) is maximized subject to the fafigwatility and pooled income
constraint:

Uz, 2, 1") - Tp, W', W', 1", 1) >0
Uz, X, 1" - T'(p, W, W, 1%, 1 >0

p(z+ X' + XM +w"Y +w " — " —I"<0  (3.29)
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Maximizing the Nash function (3.28) subject to the caists (3.29) yields the demand functions:
z =hWw", w", I, "
X' =fw, w1, ")
I'=gw", W', I, 1" (3.30)
Wherei =w, h.
Individuali’ s threat poinT* affects the allocation of consumption and leisure.example, a rise
in their wage rate causes an income and substitutiect efut it also increases their threat point which
shifts resources in his/her favor (Katz 1997). These ta@de also attractive for its ability to empirigall
test the effect of an exogenous increase in public vatgrincome or resources on the intra household
allocation (Katz 1997, Pollack 2003). The models predictithptoving a woman'’s status after a divorce
(through e.g. legal reforms) or an exogenous increasenitaor income would improve the distributional
allocation (Katz 1997, Lundberg and Pollack 1993). In contifastBecker model predicts that an
exogenous increase in the women'’s non-labor income (@glistributional consequences; Schultz 1990).
Some of the limitations and criticisms of the CoofieeaBargaining models have been raised by
Katz (1997) who argues that the Nash solution does nougigay insights about how the threat points are
used in the intra-household bargaining process, noithewstitutional context or norms enter into the
allocation decision. Hence, the way that decisionsre@e within a household continues to be a black box
(Katz 1997). Moreover, there is no guarantee that anadibocfrom a bargaining process will be imposed
(Katz 1997). Lack of enforcement of the allocation coula gise to monitoring costs or costs related to
enforcement that take away resources from productive pgpeading to inefficient use of resources
(Bowles 2004¥° Finally, the cooperative models assume that the Nashibeiguare Pareto efficient, but as

Pollack (2005) argues, they do not state the conditionsichvihey arrive at efficiency.

3.4.4 Noncooperative Bargaining Model
Another set of household models that have evolved igeef¢o as the non-cooperative

bargaining models. One such example is Lundberg and Poll@eB)s separate sphere’s bargaining

20. Bowles’ critique (2004) refers to bargaining literature imegal, but his critique on the
literature could apply to the household Cooperative Bairggmodels.
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model which argues that a threat point at divorce mamptausible or unrealistic if divorce entails high
transaction costs. This model has three important distivecfrom the cooperative bargaining models.
Firstly, in the Lundberg and Pollack model (1993), sociabyiaed gender roles and norms determine the
intra-household division of labor which they call tr@nrcooperative equilibrium. The threat point is the
utility obtained at the non-cooperative equilibrium, eatthan the utility you would receive outside of
marriage in the cooperative bargaining models. They argua than-cooperative equilibrium is a more
credible threat point since divorce is likely to incughiransactions costs. Secondly, unlike the
cooperative bargaining models where couples pool theimacm the Lundberg and Pollack model (1993),
the couples are assumed to control their own resourbeddistribution of resources depends on who
controls the resources. Thirdly, while the coopeeatiargaining models always assume equilibrium is
efficient, an inefficient equilibrium could occur in noneperative equilibrium models if the spouses
decide not to cooperate (Lundberg and Pollack 1993).

Lundberg and Pollack (1993) assume that socially astrddes and responsibilities assign each
spouse to provide specific household activities, such &icahe to the wife and fixing the sink to the
husband. These social roles determine the divisidéaboi between a husband and a wife, as opposed to
Becker’s (1991)’s assumption that differences in women amdsmpeoductivity in home production and
market work determine the division of labor. These bawsk activities are public goods so once produced,
one cannot exclude the other from consuming them. KHeaocel norms could assign the wife to provide
childcare (which we call'}, while the husband has to mow the lawn, or perforrmteaance on the house
(which we call 2). The non-cooperative equilibrium is determined by espuse maximizing his/her
utility subject to his/her individual income constraimiting as given the other person’s contribution of
housework. The utility maximization solution yields the+tmoperative equilibrium, which is a Cournot
equilibrium. The non-cooperative equilibrium is the thymaiht of each spouse. While the housework
activity the husband and wife each specializes in isrghw socially ascribed norms, the level bfie

wife performs and the level of the husband performs are determined by this maximizptimress. Gains
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to cooperation can be achieved by maximizing the gains ofage?! Factors affecting the threat point (or
non-cooperative equilibrium) such as their wages affexteésource allocation within the household.
Lundberg and Pollack (1993) do not elaborate on howdhially ascribed activities come to exist
and this assumption is restrictive in a sense that & doeallow a spouse to take on responsibilities that
are in the other spouse’s domain. For example, it islpedsiat the husband could take on some activities
that are supposedly within the wife’s domain such as batheghild or changing diapers. However, the
division of housework activities is assumed to be mujweadtiusive. Further, Katz (1997) points out that
the model ignores the role that social pressure argressure could play in determining how much
housework each spouse contributes.
In contrast, the Carter and Katz’'s (1998) conjugal contraclel shows that the spouses produce a
household production good called a z-good which is a public g@ath spouse maximizes individual
utility subject to their own budget constraints and expkctatribution of other household members.

The utility maximization of each spouse is given by:

Wife: Husbanc

Max Uy, (X Z) Max U (Xm, 2 )
Subject to: Subject to:

P X < Wiy yy + @ P X% <Wlh—@
z =y (hw+ ) z = y(hn + )
lw+ hy<T lh+hh<T

wherex; is the private consumption of spous#; (x;, z )is the utility of spousewherei =w, h pis the
vector of prices and is the wage rate of spouisd’rices and wage rates are assumed to exogehasis.
the intra-household transfers from the husband to theewhich they assume to be endogengandh; is
the time spent in the labor market and housework, respchy spouseé. T is the time available net of
maintaining themselves (such as sleeping and eating).

The production of the z-good is assumed to exhibit constantis to scale in labor inputs at a

positive constany. The labor inputs of both spouses to produce the z-good, napehdh;,, are assumed

21. This is achieved by maximizing a Nash function (ofGleperative model in 3.27) and
replacing the threat points with the non-cooperative daiuifn points in equations (3.28).
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to be perfect substitutes, is the amount of housework the wife expects her hustoacshtribute and,,is
the amount of housework the husband expects his wife to loatetri

Re-expressing the utility maximization in a Lagrangian egndor the woman is:

L = Uu O @ (N + 75) Y+ 2] - Pu X + Wal(T - D) + @] (3.31)
Solving the first order conditions for the wife gives,
Uy 0 Xy = Awpw  (3.32)
OUw 16 hwy =uw, (3.33)
PuXa+ Wo(T-hy)+ =0 (3.34)

Utility maximization process yields a reaction functfon each spouse and the equilibrium is a
Cournot equilibrium and the non-cooperative equilibrisimilar to the Lundberg and Pollack model. As
shown in the first order condition (3.33), the amourftaisework at the non-cooperative equilibrium is
determined by the person’s wage rate. Carter and K888} show how the intra-household transtérs
can be used by the husband to induce his wife to performmoeosework. They argue that patriarchy and
the degree of voice within the household determinesetret bf transfer® from the husband to the wife.
Hence, while the wage rates determine the level o$évwork each spouse contributes, transfers act as an

incentive for the husband to modify the behavior ofifs.

3.4.5 Social Norms and Women'’s Time Allocation
Kevane and Wydick (2001) directly incorporate social naofres particular village in the time
allocation decision of women in Burkina Faso. They aadysider the women'’s time allocation decision
and assume that men’s labor supply is completely inekast fixed for each activity. Women spend time
in farm work ¢,), market work t,) and housework{). Market work refers income generating activities
that produce outputs that could be sold in the market sudoéshd beverage.
T=ta+tn+t, (3.35)

Benefits to conforming to the norm and non-pecuniary ¢osteviating from the norm are defined as

1 2
S— Zj = a,m,h(z aj(t]’ - t']) ) (336)
WhereS measures the non-pecuniary benefits to conformisgdal norms antjis the average time

women in the social group spend in actiyjtwherej =farm work @), market work 0 and houseworkhj.
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The positive parametey indicates the severity of the non-pecuniary penaltylésiating from the norm
for activity| in the social group. This parameter varies by group dependitigeiomorms regarding
women’s participation in each activity. Equation (3.3@vehithat the greater a woman deviates from the
average time women spend in a specific activity insoeral group, the greater the disutility she feels.

The household maximizes the following welfare funcgabject to the woman’s time constraint
(3.35):

AK, &) + H(K, 1) + Pt S = % _omnG (- t)")  (3:37)
WhereA(K, t) is the production function for the agricultural outputs Krsl the capital inputs required.
H(K, t,) is the production function for home production. BA{K, L,) andH(K, L) exhibit diminishing
returns to inputamty,is the outputs of market work (or income generating itiet) and exhibits constant
returns to scald? is the vector of prices of goods produced by the income atamg activities.

Maximizing (3.37) with respect tb, t, and t, produces the following first order conditions
(Kevane and Wydick 2001):

Aa- 3a(tata)- 4=0
Hin— & (th-tn')- =0
Pm- gy(tm-tn)- A =0
T=ta+tn+t, (3.38)
Wherel is the lagrangian multiplier of the time constraint.

From the first order conditions, time allocated agleactivity depends on the severity of
punishment for deviating from the group norm for thatipalar activity @) and the level of group norm
for an activity {';). Therefore Kevane and Wydick (2001) show different somains for two distinct
tribes in Burkina Faso affect a woman’s time allamatilecision through the level of punishment she feels
about not conforming to the norms of her social group.

3.4.6. Limitations of the Literature on
Intrahousehold Division of Labor
Each strand of literature on intra-household divisiotabbr attempts to tackle some of the

criticisms of the proceeding literature. For examptilective models, the cooperative and non-cooperative
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bargaining models recognize the importance of differeimcieslividual desires in determining division of
labor in contrast to the Becker model that assume titities of household member can be summarized
into a household utility function. The introduction lof¢at points in the cooperative and non-cooperative
bargaining models enables the exogenous changes in pricaslabopincome to impact the
distributional allocation in the household.

In the Becker model, the Household Collective model angp&@wative Bargaining models, the
market wage rates determine the intra-household divisilabor and the level of household each spouse
provides directly or indirectly through their effectsthie threat points. In the Lundberg and Pollack’s
Separate Sphere’s model (1993), the wage rates determiegehef socially ascribed activities each
spouse should provide. In the Carter and Katz's Confogatract (1998) model, the wage rates determine
each spouse’s amount of time allocated housework, tsutdini be modified according to the socially
ascribed intra-household transfers from the husbanetwife. The husband can increase the transfers to
induce her to perform more housework. Unlike the liteeatliscussed thus far, Kevane and Wydick (2001)
directly examine the role that social norms play amen’s time allocation decisions. However, the
drawback is that they do not examine men’s time allocatezisions since they assume that their labor
supply is inelastic.

Therefore, except for Lundberg and Pollack (1993), Canigatz's (1998) and Kevane and
Wydick (2001), most household models ignore how social narrdsnstitutions can affect the division of
labor. Similarly, Akerlof and Kranton (2000) argue that threse of identity about one’s race or sex can
affect his or her behavior in a way that is différfeom the behavior predicted solely by market priges o
wages. For example, they argue that if husbands and be&¥es/ed according to their relative share of
income they brought to the household, there would haae &anore equal division of household work in
the U.S. However, the evidence does not support thisgicdiMen’s labor supply in housework is much
more inelastic and they explain that this is because nsen®e of identity is lost when they do housework.
As discussed before, there is also evidence in Japasuihgest the importance of norms in determining
men and women'’s division of labor in housework. Heneesvatheoretical framework is needed to

analyze men and women'’s time allocation decisiontsattidress social norms.
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This chapter reviewed existing literature on fertilityidems and intra-household division of
labor of unpaid work. We also highlighted their liatibns in analyzing women'’s fertility decisions and
their resistance towards gender assigned household sdsifites. The next chapter develops the

theoretical framework in which this problem is addressed.



CHAPTER 4
A STACKELBERG FERTILITY MODEL
4.1 Introduction

The previous chapter highlighted some of the linotai of the existing economic theory on
fertility decisions to analyze women'’s fertility deoiss in Japan. The existing economic theory: a)
assumes that women bear the full burden of housework anidartsl(Becker 1991, Hotz and Miller 1988,
lyigun and Walsh 2007 and Willis 1973); and b) stipulates that prefes on fertility can be summarized
into a single household utility function (Becker 1991 antlis$\1973).

The Stackelberg fertility model developed in this chagiiéers from the existing literature on
fertility decisions in three important ways. Firstlye yropose that fertility decision-making is a refleti
of individual desires, preferences and perceptions of sooials and hence individual preferences cannot
be seamlessly summarized into a single household wélfiacgon.

Secondly, we incorporate the husband’s contribution tisénwork and childcare as a key
determinant in women'’s decision to have children. Ch&ptkscussed Japanese studies and surveys that
highlight women'’s reluctance to have more children dukddonadequate support received from their
husbands in housework (Ehara 2004, Koba, Yasuoka and UrakawavB&ifi#p 2004, National Institute
of Population and Social Security Research 2003a, 2005). Ttheéessndicate that the husbands’ support
in childcare and housework is indeed an important factfariitity decisions.

Thirdly, we explore the role that the husband’s percemtiagender norms and the pressure to
conform to these norms play in determining his timecafled to unpaid work. Chapter 1 highlighted how
attitudes and norms about gender assigned roles grahsdsilities in the intra-household division of labor
are prevalent in Japan. 44.8 percent of men and 39.8 pefaeoinen believe that a wife should be a full-
time home-maker and the husband should work outside the (@afinet Office 2007). Further, 49

percent of respondents of tReblic Opinion on the State of a Gender Equal So¢resn and women in

49
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total) believe that men have to change their attitudesethuate their resistance towards housework in
order for them to participate more fully in houseworkiddare, elderly care and community work

(Cabinet Office 2007¥ This stands in contrast to only 20.4 of respondents hihk that it is the

women'’s attitudes about men’s role in housework that lmghange for men to participate more fully in
these activities (Cabinet Office 2007). This implies thah’s attitudes and values towards housework are
important determinants of their contribution. We propos tirere are two distinct avenues through which
attitudes and norms affect the husband'’s participatitrousework, namely the formation of attitudes and
values; and the social pressure to conform to thasees and norms. The formation of attitudes and values
about gender roles is likely to be influenced by the cbhiddhenvironment, such as the region in which they
grew up, because men'’s interpretation of gender assigtesdand norms on division of labor can vary
from region to region. The social pressure to conftartmese norms is affected by the social environment
in which the husband currently lives, whether in a tigiit community, or an urban setting where
neighborhood interaction could be sparse (Fletschne€artdr 2008). These factors, namely the
childhood environment and the present social enviromneeuld therefore affect the husband’s perception
of gender norms and the pressure to conform to thesesndhese, in turn, determine the husband’s time
allocated to housework.

In this chapter, we formulate a Stackelberg fertilitydeldo examine the impact of the husband’s
time spent in unpaid work on women'’s fertility decisiéh$he husband, as the leader, determines how
much time to spend in housework based on his perception af socins and the pressure to conform to
them, taking as given his wife’s reaction function ondemnand for children. The wife, as the follower,
determines her demand for children based on his contrnibiat housework in the first stage. The
assumptions of the model are outlined in section 4.2dtions 4.3 and 4.4, we present the Stackelberg
fertility model assuming that the intra-household transsi®m the husband to the wife are exogenously
given. Section 4.5 summarizes the comparative staticections 4.6, we examine the case when the intra-

household transfers are endogenous.

22. The survey did not disaggregate the results by sex.

23. We use the term unpaid work and housework interchalygeab
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4.2 Assumptions of the Model

The basic assumptions of the model are as follows:

1. We restrict the fertility decisions to married coues we do not consider the decision to
form a household.

2. The husband and the wife want children, but ultimatbly,wife makes the fertility decision
about how many children she wants to have.

3. The household does not pool income, but a fixed amountrathousehold transfers are
made from the primary earner (the husband) to theamitkis exogenously given based on
prevailing social norm&. In order to simplify the model, the husband cannot recheéime
spent in housework by providing more transfers to his wife.

4. There are no economies of scale in the time requiregise childref®

5. Raising children does not require market goods in ordémtalify the fertility decision and
to focus on the parental time required to raise arildr

The fertility decision-making can be broadly summarizethéfollowing two stage processes namely:

» Stage 1: Number of children—Husband makes a decisiomwrnruch to contribute to
housework, taking his wife’'s reaction function for demand for children as given.

» Stage 2: Fertility decision—Wife makes decision about hramy children to have.

The husband, as the Stackelberg leader, takes ashigveiife’s reaction function on her demand for
children. He can influence his wife’s fertility deani by contributing to housework in the first stage. Since
children are public goods, once born, both spouses detjmgneent out of the children. We introduce the
notion that his perception of gender norms on intra-haldetivision of labor and the pressure to conform

to these norms affects his level of housework followhgftamework introduced by Fletschner and Carter

24. This is consistent with the assumption made in LundietdPollack’s separate spheres
household model (1993). Note that we examine the impliGtbrelaxing this assumption in section 4.6
by making the transfers from the husband to the wiflbgenous and set as a fixed proportion of his
income.

25. This is consistent with previous literature such &foiz and Miller (1988), lyigun and Walsh
(2007) and Willis (1973). Relaxing this assumption may madtiéyprediction of the model but this is left
for future research.
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(2008) and Kevane and Wydick (2001). The wife, as the follpgd&termines how many children she
wants to have, taking as given her husband’s contoittiti housework in the first stage. The optimization
results in a Stackelberg equilibrium for the number dfiokn. Therefore the husband’s perception of
gender norms on the division of labor plays an importletin fertility decisions.

Our model is similar to the Carter and Katz (1992) conjogatract model where each spouse
determines how much housework to perform by maximizingiddal utility based on their time and
budget constraints. Like Carter and Katz (1992), we assuahsousal contributions to housework are
perfect substitutes. However, in the Carter and Katz (196@§s, each spouse simultaneously maximizes
individual utility based on their individual time and budgatstraints, and taking the other spouse’s best
response function as given. The solution to the maxtioiz@rocess leads to a Cournot non-cooperative
equilibrium (before cooperation between the spouses pi&es). However, in our model, we introduce a
sequential decision making in time allocation betweersgiouses where the husband is the leader.

In this model, we do not consider the spacing of childreheconomies of scale that could arise
by having children in a shorter duration (Newman an€Mioch 1984). This consideration is left for
future research. Because this is a two-stage Stackellmelgl mve solve the second stage first to derive the

wife’s reaction function for her demand for children.

4.3 Stage two: Fertility decision

It is assumed that the wife’s utility function in peritdd a function of private consumptior,)
and the number of children)(as below:
U"(%w, N)  (4.2)
Where the marginal utilities of consumption and childxem positive, respectivelyt’ ,>0, U*, >0), and
marginal utility is diminishing in each argumetX'(, <0, U",, <0). We also assume that utility is
separable ix,sandn, namely that:

U% =0,U% =0 (4.1)
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The total time needed to produce housework and childcassisned to be proportional to the

number of childrer{n) multiplied by a positive constapt®®
yn =Cut Cu (4.2

Whereyn is the total time needed for housework and childcara famber of children ang is a
positive constant. The production of the housework andadnié is assumed to exhibit constant returns to
scale with a constant tergnthat reflects the available childcare technology dfigothildcare timé! Cy,
is the amount of housework and childcare the wife providd<'g is the amount of housework and
childcare she expects her husband to provide in peridte labor inputs of both spouses are assumed to
be perfect substitutes. We rule out the possibility ohbinutside labor to look after children or having
other household members undertaking childcare.

We assume that the wife forms expectations about her maish@ontribution to housework and
childcare (i) as a function of his contribution to housework in thevipus period at1 (Z.1). The wife’s
expectation of her husband’s contribution to housework hitdicare per child is expressed¢ @, where
@ is a positive constanty,; is predetermined in this period since it took place irptiegious period. The
more he contributed to houseworktith, the more she expects him to contributewhich is scaled by the
constanty. The total housework and childcare time she expects heahdisb contribute i8Z ;
multiplied by the number of childrem

Chi =N@Zys  (4.3)
Substituting (4.3) into (4.2) and rearranging gives the'siifime requirement for childcare.
Cw=(y-9Zw)n (4.4)
WhereC ; > 0. (4.4) shows that the amount of time the wife baspeénd in childcare in the second stage is
determined by the number of children, her spouse’s mrkecontribution in the first stage and the
available childcare technology The more housework her husband contributed in thesfage,

represented by a high#, ;, the less time the wife has to allocate to childcahe more advanced the time

26. This is similar to lyigun and Walsh’s (2007) formulata childcare requirements (though
they assume that the wife is the sole childcare provide

27. For example, introducing a baby monitor could reduce childicaeerequirements and this
would be reflected by a reductionyin
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saving childcare technology is, represented by a |lgutre less time the wife has to allocate to childcare
too.

The budget constraint the wife faces is the sum ofater income and the intra-household
financial transfe®) from the husband to the wifé.

Put Xt = Wil + @ (4.5)
Wherel, is the wife’s time allocated to paid worlR,; is a vector of prices ant,; is the wife’s wage rate,
and these are exogenous. We assume that the intra-heolehiotial transfe(®) is fixed and binding
and is determined by social norffisvote that the financial transfép) occurs from the husband to the
wife because we are assuming that the husband earnshaworthe wife, and he gives some sort of
housekeeping allowance to this wife.

The total time the wife allocates for paid wolk;\ and housework and childcat@ ;) is at most
24 hours minus time available for self-maintenance (saceap, personal care, eating and rest) denoted
by T,

lw*tCw<Ty (4.6)
Substituting the equation for the time the wife’'s hagptms in childcare (4.4) into her time constraint (4.6)
yields:
lwt(y - 9Zoe) NS Ty (4.7)

The wife maximizes her utility (4.1) by choosing levelzofsumptionx,,) and the number of
children ) subject to her budget constraint (4.5) and time caim$t(4.7) by solving the following
Lagrangian equation:

L= U"Xaes M)+An[ - P X + Wea{Tw - ( - 9Zea )0} + @] (4.8)
Wherel,, is the lagrangian multiplier on the budget constraintcivig the change in utility due to a
change in the budget constraint. Solving the first ordeditions for the wife yields the equations

U% =i Pu  (4.9)

28. We assume there is no borrowing or saving for sl

29. Carter and Katz (1992) and Lundberg and Pollack (1993) drgutie intra-household
financial transfers could be determined by social norms
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U% = A Wt (¥ - 9Zn1)  (4.10)
Put Xat = Wat [Tw (W - 9Zea )n] - @2 <0 (4.11)
From Kuhn Tucker conditiong,,> O.
WhereU"is the wife's marginal utility of private consumption ddt}, is the wife’s marginal utility she
derives from having children. The first order conditiori(} shows the that the marginal utility of having
children on the left hand side is equal to the margiostl of providing childcare, which is the opportunity
cost of not working in paid work, but the marginal cost candaluced if she expects her husband to be
helpful after childbirth indicated by a larger,;.,. On the other hand, if the husband did not perform as
much housework in the previous stage, then the wife hasatothe full brunt of childcare and household
responsibilities. Solving equations 4.9 and 4.10.faespectively gives the following equations:
S = U] Pyt
J = U [ W (7 - 9Zia)
Equating these two equations yields the wife’'s marginalafedebstitution (MRS) between children and

private consumption:

MRS\I n x= an - th(ll) - (pzht—l) (412)

UYyx Pwt

At optimal utility, the ratio of marginal utilitieis equal to the ratio of their marginal costs.

The first order conditions 4.9-4.11 give rise to thestgiteaction function for the desired number
of children ) that is a function of the exogenous factors, namelyjage rate, the amount of childcare
she expects her husband to perform given his previoushadgitn to housework and the vector of prices
expressed as an implicit function below:

N*= N(Wut, Zot-1, Pu)  (4.13)

The number of children determines the amount of chiidtime the wife has to perform given in

equation (4.4). The next sections examine the effegtabiange in the exogenous varialdigsandw,, on

the demand for childrem) using comparative static3.

30. We do not analyze changes in prices because infiatitot expected to have significant
changes in developed countries.
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4.3.1 Assessing the Impact of an Increase in
the Husband’s Contribution to Housework

To evaluate the impact of an increase in the husbaodtsibution in housework in the first
period &..;) on the wife’s demand for children and her privadasumption, we totally differentiate the

first order conditions 4.9-4.11 with respecig;

W O%we o hy _
U ax 0Zpt—q R 0Zne—1 0
P Py
UY o o — Wt (¥ - 0Ze1 ) + JwWog 9 =0

nn
0Zpt—1  9Zpe—

0 Xy a
-t " (V- 0Zna) - We g =0 (4.14)

Wt wt
0Zpr-1 0Zpte

We can express the totally differentiated first orderddans in the matrix below.

|' 0 Xwt '|
wax —Pyt 0 | 0Zpr-1 | 0
Ay
0 —Wwe (l)b - (tht—l) ann |azht—1 | = [_Awwwt(p (415)
Pyt 0 Wyt (W = 9Zpe_1) l an J Wi 1P
0Zpe—

The Hessian determinant of the left hand side matrix engby,
IHI= -UY o War” (v - 9Z0t)” - Pt U >0 (4.16)
U"«< 0 andU",, <0 from (4.1). Prices and the wife’s wage rate are ipesitence the Hessian
determinant is positive.
Using Cramer’s rule, in order to find the effect of thusband’s time in housework on her demand

for children, we substitute the right hand side veaid#il5) for the third column of the left hand side

matrix.
wax _PWt O
on _ 1
0Zne—s IHI 0 —wye(¥- 9Znes) —AuWineo
PWt O th‘l’l(p

=0 [_wax Wyt (l)b - (tht—l) Wy + (Pwt)2 Awwwt(p]>0 (417)

|H|
The term { - pZ.1) measures the wife’s time required in childcare peddhdm (4.4), and it is clear that
there cannot be a negative amount of time, h@ne&Z,,.1 ) > 0. From (4.1) U"«<0, and sinceé,,, Wy , n,
¢ >0 and the Hessian determinant is positive, the ovagallis positive. When the wife is married to a

husband who does a fair amount of housework in the fageslepicted by a high£,.;, she believes he
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will participate in a substantial amount of childcatetathildbearing (scaled by a positive constgntAn
increase irZ,.; increases her demand for childre lfecause the opportunity cost of childcage (v -

0Zn1 ) IS now lower. This means that her demand for childremovs higher as she substitutes away from
private consumption as shown in the marginal ratelo$tution given in (4.12). A highét,., also means
that she can increase her working hours in paid workrammdase her income. Because she has more
income under her control, her demand for children irsg®alherefore, we predict that a woman married
to a husband who contributed a higher amount of hougewdhe first stagez,.;) is unambiguously

likely to have a higher demand for children.

The impact of an increase #fy;; on the wife’s private consumption using Cramer’s rgje i

0 —P; 0
Xy
62);(” L= |11-1| _Awth(p Wyt (l)b - (tht—l) ann
-1
Wy QY 0 Wyt (Y = 9Zpe—q)

_ 1

=il Wit 0Py ) (W = 0Zne—1) = Wi (P U¥np)] S O (4.18)
SinceU"n< 0, (v - 9Z.1) > 0 andAw, Pu, W, N, @ >0, and the Hessian determinant is positive. The first
term is negative and the second term is positivdhesoverall sign is indeterminate. An increase in the
husband’s contribution to housework reduces the wife’s fgri#@nsumptionx,,) because the opportunity
cost of childcare (given by (v - 9Zn.1) in the first order condition (4.10) is now lower. Thisri@ases
the demand for children causing a substitution effect dmay consumption, as is shown in the marginal
rate of substitution in 4.12. On the other hand, areas® in the husband’s unpaid work increases the
wife’s private consumption because she can spend hessrtichildcare and more in paid work. She has
more income under her control and therefore can comsnane private goods causing an income effect.
The overall effect on consumption depends on whethentomie or the substitution effect dominates.
The impact of an increase in the husband’s unpaid wotkelagrangian multiplier, the marginal
utility of income using Cramer’s rule is,

A 0 0

Ow _ 1] o —Ayy Wy @ uv..
6th_1 |H|

Pyt Wy NP Wy (W = 9Zpe_1)

1
= _wax[_/lwwwtz(p( l)b - (tht—l) - ann thn(p] § 0 (419)

|H|
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sinceU" 1< 0, (v - Zu.1 ) > 0andiy, Pu , Wt , N, @ >0. The first term in the square bracket is negative
and the second term in the square bracket is posiiivee 8", < 0 and |H|>0, the first term becomes
positive and the second term becomes negative. The loe#éeat is indeterminate. Since the husband’s
unpaid work is higher, she can spend more time earning aménabich reduces the marginal utility of
income (which is the second term). But this effect caoffset by a larger incentive to increase private
consumption and have more children which reduces incothéhareby increasing the marginal utility of
income.

The effects of an exogenous increase in the wife’s wnatgeatt on the endogenous variablesx

andj,, are shown in the Appendix A and in summary, it predicat:

on ax; oA
§ ) W > ) W
6wwt aWWt aWWt

<0 (4.20)

Arise in the wage rate creates an income effedhptke demand for children. But it also causes
a substitution effect because the opportunity costisihgachildren is now higher. Therefore, the demand
for children falls, while the demand for consumptimes. Hence, the overall effect on the demand for
children is indeterminate. The effect on consumptigrostive because the opportunity cost of childcare is
higher, therefore the wife substitute towards conswngs also shown by the MRS in (4.12). The effect
on the lagrangian multiplier or the marginal utility of@ame is negative because the wife has more income

under her control.

4.4 Stage One: Husband’s Housework

In the first stage, the couple has no children and the hdsha the Stackelberg leader, maximizes
his utility based on his time and budget constraints amehife’s reaction function (4.12). Akerlof (1980)
introduced the idea that a belief in specific codes babier and the pressure to obey them play in
explaining the persistence of social custom. Kevane aydid®/(2001) and Fletschner and Carter (2008)
introduce more formally the role of social norms in datring women'’s time allocation and women'’s
investment decisions, respectively. Kevane and Wyd6RY) study how social norms affect women’s
allocation in housework, farm work and paid wage work, liely o not consider the husband’s time
allocation decisions. In contrast, we assume that thHeahds time allocation decision depends on his

perception of socially determined norms about men’s iinlagusework.
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The husband’s total utility}, is a function of the number of childrem),(his own consumption.
1) and a social-norm based disutility that a person expees by deviating from accepted social norms and
behavior (Fletschner and Carter 2008). Social-norm ldisatllity is the second term in (4.21) using the
formulation by Fletschner and Carter (2088).

Vi = U"(N, %t.0) —% a(Zna—-Zral)®  (4.21)

WhereU", >0 , U",>0, and marginal utility is diminishing in its argumebf},.<0 , U",,<0 and 0<a < 1.
As before, we assume that the utility is separaligemdn, namely that)",, =0, U, =0. Zyis
defined as the amount of housework the husband’s perdeitesacceptably performed by men. We
assume that the husband’s behavior, in and of itself,rdesignificantly affect his peer’s behavior, hence
Zf.1iS assumed to be exogen&ﬁﬁatherzem_lis determined by social norms, social institutionsher t
behavior of a specific group of people about the gendes imleousework (Fletchner and Carter 2038).
should be noted that this is the husband’s perceived letelusiework, and not the actual average amount
of housework that is important, hence a more traditional Inetieves that the socially accepted levetof
nt-1t0 be lower than a more open minded person. Fletschn&aet (2008) define this to be determined
by his initial belief regarding gender roles (in housewarld this is updated by observing the behavior of
the people around him. Hence, the husband’s perception ofrgetetereflects his interpretation of his
childhood environment which could differ from region tgiom, or due to his childhood family

composition or socio-economic conditihThe updating of his beliefs could be determined by the

31. Our formulation of the utility function is the saaeFletchner and Carter (2008) with the
exception of the constant ¥2 which is borrowed from Kevamd Wydick (2001). Kevane and Wydick
(2001) study women'’s time allocation decisions in which a Hmldemaximizes a production function
subject to the wife’s time constraints. They incogperthe benefits of conforming to social norms to
production that is independent of the time spent by the wolmesontrast, Fletchner and Carter (2008)’'s
definition has the advantage of allowing the deviatiomfthe norms to cause a disutility.

32. Fletchner and Carter (2008) analyze the case thattheaeld be endogenous, where one’s
behavior could affect your peer’s behavior creatingudtiptier effect.

33. Fletchner and Carter (2008) formulate this term asottial horms about women'’s investment
in certain activities, rather than unpaid work.

34. For example, if the husband’s mother worked during hidiaild, he may be expected to
perform housework and consequently be more open to mémbeting in the household. The husband
may have an older sister who was expected to help out maichthan himself. This could affect his
perceptions of gender norms.
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environment in which he currently lives such as wheliedives in a large metropolitan area or in a rural
area. The deviation from the norms expressed by thg (@1 - Z n.1|), creates a disutility and the size of
the disutility is dependent on the level of the punishmentdb conforming to the norms. Note that the
absolute value of deviating from the norms createstdiltisirrespective of whetheZ p.q > Z° .1, OF Z s

< Z%na. The severity of punishment for not conforming to norsnexipressed by the magnitude of a
positive constant terms, where 0< « < 1 (Fletschner and Carter 2008, Kevane and Wydick 28@gr
example, a man in a tight-knit community where people kin@iv heighbors may feel the pressure to
conform to his neighbor’s behavior indicating a largewvhereas a man in an urban setting where he
doesn’t know his neighbors may not feel a similaspuee indicated by a smallelFletschner and Carter
2008).

We define the husband’s total utiliy to be quasi-concave ify,.; andx,.3, which is a sufficient
condition to find a local maximum (Nicolson 2005). Thiguiees that the value &, has to satisfy the
condition that, is increasing irZ ., and that the marginal utility & .,is diminishing inZ.;, and
similarly for X120 Since the husband has the first mover advantage antblas kis wife’'s reaction
function, we substitute her reaction function into histytfnction 4.21. The value &.1has to satisfy

the following the first and second order derivativehwispect t@ .

OVWOZ ey = UM,

on
PP -0 |Zhta- Zheal > 0
ht-1
and

on 9%n
+Un.
0Zp-1 0Zp-1

OV 10Z ? = UM s-a<0 (4.22)

The husband'’s total utility function is shaped like iy half of a circle because at some valug gf, the
utility starts to decline witlz ;. The value oZ ., will not be in the range whe®//0Z.1<0, because
the marginal utility o, is negative. This means that the valuZ gf; will lie between 0 and some value

Z at which the marginal utility is zero, i.e.@t\/0Z .1 = 0.

35. Whena = 0, there is no punishment for not conforming toaaworms and the utility function
reverts to a neoclassical utility function.

36. Forxy.1, this condition is clear from 4.21.
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We know from 4.17 tha@n /6Z.1> 0, U", >0 andU",,, <0 from 4.21 and ?n /6Z;.,>> 0 as shown
in Appendix B, then the second inequality of 4.22,{/6Z.,°) implies that:

on
nni
0Zpr—1

h 9%n
n 2
0Zpt—q

-uh +a (4.23)

Where both sides of the inequality are positive.
The husband’s budget constraint is given by:
Phta X1 = Whealpea- @ (4.24)
WherePy, is a vector of pricesi.; is the husband’s wage rate, both of which are assuorizs t
exogenous. As discussed befates the transfer that the husband gives to his wife andsaeme that this
is exogenously determined by social nortps.is the amount of time the husband spends in paid work.
His time constraint is:
lhe1tZnr <Th  (4.25)
WhereZ,, is the time the husband spends in unpaid workTamslthe total time available minus time for
basic maintenance (e.g. sleeping or eating).

The husband maximizes his utility (4.21) by choosing levEtnsumptionx.;) and unpaid
work (Zn.1), subject to his budget and time constraints (4.24 and dr2bhis wife’s reaction function (by
substituting his wife’s reaction function (4.13) into theitytifunction (4.21)). We obtain the following
Lagrangian function for the husband:

Lo = U"(N(Wat, 9Z0t-1), Xot.2) —% a (|1Znea - Zhedl)*+ 2nl- PrXoes + Woer (Th = Zoer) - @] (4.26)
Differentiating (4.26) with respect tq.1 , Zy.1 andi;, gives the following first order conditions,
U = Pua  (4.27)
U, 0N 10Znid) = 0 |Zner - Zred An Wher  (4.28)
Phta Xot-1 - Wheet (Th—Zier ) + @ <0 (4.29)
From Kuhn-Tucker conditior#;,>0.

Note thatU", husband's marginal utility of childrean/oZ . is the change in the wife’s demand
for children caused by a change in the husband’s unpaild(&q.,) from 4.17, andJ;is the husband’s
marginal utility ofx..;. The husband’s marginal benefit of contributing more hooseis realized by his

wife having more children (through her reaction functi@m/oZ..,), which in turn, increases his utility on
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the left hand side in (4.28). He increases his housewoilkhmimarginal benefit (i.e. the left hand side of
4.28) is equal to the marginal cost of performing houslewuiich is the sum of the marginal disutility he
experiences by deviating from social norms and the opptritwst of housework (i.e. of not working in
paid work) on the right hand side in (4.28). As mentionedrbethe deviation from the social norm always
causes a disutility, and hence the tefm - Z°1.4| is an absolute value, i.Zp|.1 - Zna| > 0.

Solving equations 4.27 and 4.28 fgrand equating them gives the husband’s marginal rate of

substitution between housewoik( ;) and his private consumpti@r,.j),

h on 3
Utn —|Zpt-1-Zpe-1°|
0Zp+_ Whi—
MRS, = he=t = —ht=1  (4.30)

Uhx Pht-1

At utility maximization, the husband chooses the amofihbusework 4 .;) and consumptiorng.;) that
equates the ratio of the marginal utility from housewarklérives by having more children minus the
disutility he experiences from deviating from the nowaradhe marginal utility of consumption, to the ratio
of his wage over the pricé5This conclusion is similar to the standard predictiat an individual
consumes a bundle of goods until the ratio of the margtiigies is equal to the ratio of their prices.
However, the innovation in this model is the inclusion efdisutility term the husband experiences from
deviating from the norm, namedy|Z,,_,_Z,,_,°|.

It is important to mention that we assume that the imngsehold financial transfers from the
husband to the wife#) are exogenously given and it is not affected by the masbéime allocation
decisions. For example, a rise in the husband’s time spdmbusework4 1) reduces his income as seen
from his budget constraint 4.29. However, because theftna are exogenously given, this is not expected
to reduce his transfers to his wife. This may be aagtessumption, and we could foresee the possibility
that a reduction in his income (as a result of spendiorg time in housework) reduces the transfers to his

wife. The implications of relaxing the exogeneityuamption of® are discussed later in this Chapter.

2
37. The condition in 4.22, nameWnnaZa—" + Uhn% — a <0 ensures that tHdRS, is
ht-1 ht-1
diminishing inZ.4, which is required for the indifference curve betw&gnandx.; to be convex

(Nicholson 2005). To see why, differentiatiniRS, cwith respect tdht_lgives% =

0Zpt—1

an +Uhn 32n

Zpg-1 0Zpp_q°
h 2
(UL

UhX[Uhnna

< 0. The sign is negative from 4.22.
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4.4.1 Assessing Impact of an Exogenous
Rise in His Perception of Social Norms

We will see below that a difference in the husband’sgptian about acceptable levels of
housework performed by méfi.; could result in different optimal levels &f,... Two individuals who
possess the same characteristics would spend differenngof housework if each has different
perception of the social norms regarding men’s housewoik.cblald arise because they grew up in
different social or family environment where norms waifierent. To see how this affects housework,
totally differentiating the first order conditions (4-2229) with respect t@°,.,, where his choice variables

are his consumptiorxf.; ), houseworkZ ;) and the lagrangian multipliét), gives,

h 90Xpe—1 A -
U XX e e IDht-l =0
0Zpr-1 0Zpr-1
h _0n  0Zpry h_9%°n  9Zpry 0Zpt_q 92n -
Unnaz 3 e +Una Z5 e'aa e 3 cWht1 = -a
ht-1 9Zpt—1 Zpt-1" 0Zpt—1 Zht-1 Zht-1

0Xpt— 0Zpt—
Prea (athit L) Whey o281 = 0 (4.31)

-1 0Zpt—1°

Expressing the totally differentiated first order corwis in a matrix form is shown as,

N [6Xm—1 ]
U"x 0 —Ppe—q |0Zh:—1e | 0
on %n 0Zpe—1
h h — — =|— 4.32
0 U nn 0Zpt—1 Urn 0Zne—1" « Whe-1 |azht—1e | [ Oal ( )
o
P-1 Whe—1 0 [ b EJ
0Zpe—1
The Hessian determinant is given by,
on h %n

—_1rh 2 217h
|Hl =U"xWpe—1* + Ppe—1"U

c—a<0 (4.33)

—4+ U
™M 9Zpq ™ 9Zptq

2
SinceU",, < 0,U",,<0, aZan > 0 from the wife’s reaction function 4.16 ahﬂnnaza—"+ yh 2

Py
ht-1 ht-1 0Zp-1

- a <0 from 4.22. Hence the Hessian determinant is negative.
Using Cramer’s rule, inserting the right hand side veictto the second column of matrix in 4.32
gives:
h
azht—l _ 1 u xx 0 _Pht—l

= — 0 - Wy
azht—le |H| Pht—l 0 gt !

=2 (—aP,_,2)>0 (4.34)

[H|



64

Since the Hessian determinant is negative from 4.83\hrall effect is positive. A man who
believes that men should actively participate in housei®. a higheZ®1.,) will therefore allocate more
time to this activity, compared to a person who belahat women should bear the household
responsibilities and men should not help out in housewtrélsa equal. Consequently, a man with a
higherZ®,..1 spends more time in housework, has more children (based wiiféxis reaction function) and
will obtain a higher level of the utility.

The impact of a higher level @ ., on private consumption is shown by,

[ 0 0 _Pht—1]
0Xpe_q 1| un on Ly 0%n
= — |-« —_— ———a Wy
0Zpe—s®  |H| M 0Zneer " 0Zys” "
0 Whi-1 0
=— AWy Pr—1< 0 (4.35)

|H|
Since the Hessian determinant is negative from 4.83vkrall effect is negative. A rise in the husband’s
perception about social norms on housework reduces theitlisoftideviating from the norm i 1.1 >Z°,..
1, Or increases the disutility #,,.; < Z®,.1. From the husband’s marginal rate of substitution 4.30, this
causes him to allocate more time to housework andisubsiway from private consumption.

The effect on the lagrangian multiplier is,

[U" 0 01
ar, 1 | on 8%n |
=— | o0 ur + Ut -a -a
0Zpe—®  |H| [ ATy " 0Zpey” J
Pri_q Whe-1 0
1 .n
=—U" awy_, >0 (4.36)

|H|
Someone with a highéf ., is expected to spend more in unpaid work as discussed abafenatiices
his income because he spends less time in paid workngéahsi marginal utility of income to rise.
4.4.2. Assessing the Impact of a Change
in Punishment from Deviating
from Social Norms
The punishment from deviating from social norms is regmeed by a constant In our model,

this is determined by the social environment in whiclives. For example, a person who lives in a tightly

knit community where people know each other is likellgage more pressure conform to their neighbors’
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behavior (Fletchner and Carter 2008). On the other lzapeison in a metropolitan area may not have
much contact with their neighbors and consequently déeebais much pressure to conform to their
actions. We look at the impact of a risexiby totally differentiating the first order condition&%7-4.29)
with respect t@ giving the following equations.

0Xpt— oA
Uh hti__hpht_lzo

X da Ja
h  on  0Zpp_q n 0°n 0Zpeq 0Zpp—1  OAp .
U e T -a - Sh= |2 — 7
Mozpe—y Oa M 9zZpei’ da da 9 Uht-1 |Zne—1 ht—1 |

O0Xpe— 9Zpt—1 _
Phia— * + Wit a1 =0 (437

This can be expressed in matrix form below,

0Xpt_1
h
u",., 0 —Ppe—q |r da 0
on n 0Zpe—
h h ht—1 — e
0 Uhnn 720 —Wp l | = |Zne-1 — Zne-1"| (4.38)
0Zpe—q 0Zpt—q Oa 0
A
Pri_q Wht—1 0 =h
da

The Hessian determinant is given by,

on h 2n

—J7h 2 2 h
|H| =U xxWht—1 + Pht—l [U nn 5 +U n g,
Zht-1 Zht-1

s—al]<0 (4.39)

n h 9%n

SinceUhnnaZa > - a <0 from 4.22, the overall sign is negative.

+U
ht-1 "0Zpe_y
The effect of a rise in the punishment for not confogro social norms on the husband’s time in

housework Z 1) is shown by,

h
U xx 0 _Pht—l
0Zpe—q _ 1 0 7 7 e
oa _ IH| |Znt—1 = Znt—1 | —Whe—1
Pre-s 0 0

1
= — (Puto1 VZnt—1 — Zne—1°1) <0 (4.40)

H
Since the Hessian determinant is negative from 4.40p\brall effect is negative. A rise in the punishment
for deviating from social norms:) increases the disutility from doing so. This haseffect of reducing
the husband’s contribution to housework.

The effect of a rise in on the husband’s consumptiof(,) is shown below.

0 0 —Pp—1
on %n
e h h
|th—1 - th—l | U [COPY S U [Py S
0 Wht-1 0

0Xpt—1 _ 1
Ja |H|

2= Wy
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1
= m(_wht—lpht—llzht—l —Zpe—1°1)>0  (4.42)

The overall sign is positive because the Hessian detaniis negative. When the punishment for not
conforming to the norm is larger, this causes a substitaivay from allocating time in housework leading
to a higher demand for consumption, as shown in the husbaradginal rate of substitution 4.30.

The effect on the lagrangian multiplier is,

n
uh,, 0 0
O _ 1 h o _on h _0%n

0 +U
da  |H| M 9Zpe-1 " 0zpe—y
Pri_q Wht-1 0

7= | Zpees = Zpes |
1
= U o (1 Zpeey = Zpe—i *Whe1) <0 (4.42)
The overall sign is negative sin¢¢<0 andU "< 0. This suggests that a rise in the punishments towards
those that deviate from the norms (i.e. a risg) ireduces the husband’s time allocated to housework and
increases the time allocated to paid work which in@gass income. Consequently, the marginal utility of

income is reduced.

4.5 Summary of the Comparative Statics Results

The Table 4.1 provides the main summary of the comparstatics discussed in the proceeding
sections focusing on the husband'’s time spent in housewdrtha wife’'s demand for children. The
change in the husband’s perception of norffig.{) or in the penalty for not conforming to the norms (
affect his time spent in housework in the first periodsTin turn, affects his wife’'s demand for children.
The husband’s time allocated to unpaid work can befitv strongly believes in the gender assigned
household responsibilities that women should take onttlikedh housework (i.eZ°., is low), or if the
penalty for not conforming to social norms is higk..is high). The wife then reacts to his low
contribution to housework by wanting to have fewer childrecause she believes that he will not be a
helpful father once the children are born. The effeet wée in the husband’s wage raté-at(w..,) causes
an income effect increasimt, 5, but it can be offset by a substitution effect by workorggler in paid

work and reducing ,...3 This subsequently has a positive or negative effedt@mife’s demand for

38. Comparative statics are shown in Appendix C.
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children att depending on the sign 8f.... Similarly, the wife’s wage rate afw,,) causes an income effect
increasing demand for children, and a substitution effelcicieg demand for children.

In the above model, we saw that the husband, as the B&rckkeader, chooses the optimal level
of houseworkZ . ; based on his wife’s reaction function, his perceptiasuahorms on gender roles in

housework and the severity of punishment for not confornuirige norm. The wife, as the follower,

Table 4.1. Comparative Statics with Exogenous Intra-elooisl Transfers

cogpnous range LT usends e st n e e
Afallin Z°p., ¢) ()
An increase ira ) Q)
An increase i, (+1-) (+/-)
An increase i, (+/-)

Note (+) denotes a positive effect and (-) denotes ativegeffect.

determines how many children she wants to have tasmgiven her husband’s contribution to housework
in the previous period ;. The comparative statics show that the higher theamaké perception about
social norms on men'’s contribution to housework, theertikely he is to allocate time to this activity. &h
more severe the punishment from deviating from the lsoorans, the more constrained his contribution to
housework would be. The wife responds by determining how migifdren she wants according her
husband’s contribution in the previous period. The monefitlehe husband was (indicated by highet,),
the higher her demand for children.

We empirically test the prediction that the husband’dridmrtion to housework increases the
wife’s demand for children in the Chapters 5 and 6. Aneiase in the wife’s demand for children, through
a rise in the husband’s time in housework, is likely togase the probability that the couple has a child in
subsequent periods. The model also predicts that factoighiizt his contribution to housework, such as
the husband’s childhood environment including the redimengrew up, or the current environment in

which he lives (e.g. living in a rural area vs. mettitpo city), could influence his perception of social
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norms and the severity of punishment he feels for ofocming to these norms. These factors are likely

affect his time allocated to housework.

4.6 The Case of Endogenously Determined
Intrahousehold Financial Transfes)(

In this section, we relax the assumption that the lefvltra-household transfers from the
husband to the wife®{) is exogenously determined by social norms. Insteadnake two assumptions: 1)
the husband determines the level of transfers asa fisaortion of his income at timet-1; and 2) he
gives the financial transfers to his wifetirHence, there is a time lag between the time herdetes the
amount, and when he transfers it to his wife. In @zttto sections 4.1-4.5, the transfers are now
endogenous to the husband’s decisionslabut are exogenous to the wife’s decisionis &he transfers
are given by the following equation:

D1 = Wiea (T Zne)f (4.6.1)
Where 0 <6 < 1, w1 is the exogenous husband’s wageBtZ ., is the husband’s time spent in
housework at-1 and T is the time the husband has available maafitaining himself such as sleeping
and eating. We assume that the tgrima fixed constant and we follow the assumptions madiedy
collective models by Chiappori (1988) and Apps and Rees (1996jrarhousehold allocation and
division of labor. However, the notable differencéhiat they assume that a household maximize their
utility and allocation decisions are given by the exogeyaigen sharing rule.

As before, since the wife is the follower, we developwife's reaction function first. The
financial transfers from the husban®, () are exogenous to the wife’s decision gince the husband
already determined this amount in the previous period. iButbeg 4.6.1 into the wife’s budget constraint
(4.5) yields:

Put Xt < Wt [Tw = (7 - 9Znt-1)N] + Wit (T Znea)B (4.6.2)

The lagrangian equation can now be expressed as:

Lw = U"(Xats N)FAw[ - Pua Xt + W {Tw = @ - 9Zoea )N} + Woea (Th- Zne)f ] (4.6.3)

Wherel,, is the lagrangian multiplier on the budget constraint.
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Maximizing utility subject to the constraints whehe tendogenous variables aye, n andi,,
gives the following first order conditions:
U% =iwPu (4.6.4)
U = du Wt (y - 9Zn1)  (4.6.5)
Put Xat < Wt [Tw (¥ - 9Zne-1 )N] + Whea (Th- Zne)8 (4.6.6)

The first order conditions are almost the same am&eéxcept that the budget constraint shows that her
husband’s time in housework,, ; has two opposing effects. It increases her totahmecbecause she can
spend more time in the labor market (since she beliezedll be more helpful once the children are born).
However,Z ., also reduces her income because he reduces his trahsédsthe husband’s opportunity
cost of housework and the lost earningsht

4.6.1 Comparative Statics: Assessing

the Impact of a largéef;;

To evaluate the impact of a larger contribution fromthisband in the first period on the endogenous
variables, namely the wife’s demand for children, otally differentiate the first order conditions 4.6.4-

4.6.6 with respect td ;.

gw_ w0

XX QZner " 0Zpe—q

on oA
™M 3Zne-1 0Zpe—

UW

Wit (W - 0Zne1) + AuWar @ =0

Xy, a
i n_1 (¥ -90Zne1) - W Ng +Wha f =0 (4.6.7)

Wt wt
0Zp-1 0Zpte

We can express the totally differentiated first orderddmns in the matrix below.

|' 0 Xwt -|
UYx 0 —Pyt | 0Zpt—1 | 0
a
0 U"nn _WWt(ltb - (tht—l) | 6Zh7:_1| = [ — AWyt @ (468)
Py Wy - 9Zpi_1) 0 [ GL J Wit NP — Wpe—1 B
0Zpr-1

The Hessian determinant of the left hand side matrix engby,
|H|: wax WWIZ (l// - (pzht-l)z + PWIZUWnn <0 (469)
SinceU%< 0 andU",,, <0 from (4.1), prices and the wife's wage rate aretppesihence the Hessian

determinant is negative.
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To find the effect of the husband’s time in houseworkendemand for children, we use

Cramer’s rule and substitute the right hand side vaet@t.6.8) for the second column of the left hand side

matrix.
UY 0 —P,,
on 1
0Zh:—1:m 0 AWy @UY i  —Wiy (¢ - ‘Pth—l)
Pwt Wyt @ — Wht—1ﬁ 0

= o [V W (b = 9Zne1) Wi = Wii-1B) - (Pu)’ Ay Wi (4.6.10)
We know that |H|<0 from (4.6.9), attf,,< O from (4.1) andy - ¢Zy..1 ) > 0 from (4.6.4).
We cannot determine the sign of the comparative stéttiout making further assumptions
regarding the relative wages between the husband andmwdfthe relative wage price ratio. We examine

three possibilities which we call Gender Wage Equalignado; Unequal Power and Low Real Wage

Rate; and Unequal Power and High Real Wage Rate.

Gender Wage Equality Scenario

In the first instance, M N ¢ - Wy S > 0, then:

d 1
= = [UY xx Wit (1/’ - (Pth—1) Wyt — Wpe_1B) - (Pwt)z AwWye@] >0 (4.6.11)

0Zpe— |H|

Because |H|<0 and",,< 0, the overall sign is positive.

In order to make an economic interpretation of the iakiyun,: N ¢ - Wye; f > 0, we rearrange
the first order condition (4.6.6), which is the wife’s budgenstraint, as:

Put Xt + Wor YN + Zpea(Whe1 - Wir N9 ) < Wit Tyt Whea Th B (4.6.6)

The left hand side of 4.6.6" can be viewed as the total elipea and the right hand side can be viewed as
full income (Becker 1991). From 4.6.8%,., § is the marginal reduction in the wife’s income due to & uni
increase irZ 1. This occurs because an hour increase in the husbamnework at-1 (Z.;) causes his
income at-1to fall by w,.; since he works one hour less in paid work. As a reseiltetiuces the financial
transfers he gives to his wife ., 5. Whereasw, n ¢ is the marginal increase in the wife’s income due a
unit increase itZ ;. She is able to work longer in paid work because speots her husband to take on

more housework dtwhich increases her incometéay w,, n ¢. The inequalityw,; N ¢ - W1 > 0 implies
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that a unit increase ifiy.; causes a net increase in the wife’s income bechagsgse in income from her
working longer is greater than the loss of income froenfd in transfers from her husband.

From 4.3p > 0 and from 4.6.21 > > 0. The inequalityw,; N ¢ - W1 > 0 is likely to hold
when one or more of the following conditions applyh&j) wage ratew,) is high relative to her husband’s
wage raten.s; 2) if husband’s wage rate is higher than his wiws > w,, the difference in wage gap
between the spouses,(; - Wy ) is sufficiently small such that,, n ¢ - wy.; f > 0 holds; 3) when the fixed
coefficientg is high (which signifies how much the wife expectslinesband to contribute to childcare
based on his previous housework contribution); and 4) Weeaxogenous proportion of transfers to his
wife g is low.

We can call this scenario a gender wage equalitylmasguse this is likely to occur when the
wage gap between the spousgg; - Wy, is small, or the wife’s wage rate is high relatiwédner husband’s
wage rate. In such a case, the rise in the husband’ewonsait-1 increases the wife’s demand for

children becausg.; causes a net increase in the wife’'s income.

Uneqgual Power and Low Real Wage Rate Scenario

If (W ne-we1f)<0, (4.6.12)
and[U" . wwt(z,b - (Pth—1) Wy ene —wpe_1 )] < (Pwt)2 AWy , (4.6.13)
SinceU%y <0 and by assumptionw, n ¢ - W1 8 ) < 0, both sides of 4.6.13 are positive. The economic
interpretation of the inequalities is discussed sfortl

Then the following inequality holds:

on
0Zpe—

= o [0 Wt (¥ = 9Zpi-1) W1 = Wie—1) - (Pue)* AuWorep] >0 (4.6.14)
Because |H|<0, the overall sign in 4.6.14 is positive.

The inequality 4.6.12W,: N ¢ - W1 ) < 0 is likely to occur when a net increaseZip.; causes a
net fall the wife’s income (which is the reverseta# situation in 1 above). The conditions for which this
inequality is likely to hold is when: her wage rateois relative tow,.;; when the wage gam., - W) IS
sufficiently large such that: n ¢ - Wy.1 ) < 0 holds; whery is low, or when the proportion of transfers

to his wifeg is large.
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In order to give an economic interpretation of the inetyuél6.13, dividing both sides of 4.6.13

by a vector of prices of consumption godég,gives:

[ Wit (Y - 9Zne—1) Wy — Wi 1B)] < Py Ay Wyr @ (4.6.15)

xx Pwt
As we saw in section 4.4, the marginal rate of subgiitiutetween the wife’s demand for children (n) and

demand for consumption goodg from 4.12 is:

MRSV nx= U%p - th(ll)‘wzht—l)

UYyx Pwt

We already assumed that,f n ¢ - Wy, f) < 0 from 4.6.12.The conditions for which inequality 4.6.15 is
likely to hold are when: the wife’s real opportunitystof childcare as a proportion of the prices of
consumption goods, i.@4y (v - pZn1 ) Pyt is low; or when price of consumpti@R,,) is high (on the right
hand side of 4.6.15) leading to low demandxfgrin this case, the demand for children as a propodio
the demand for consumptior,{) is high because the opportunity cost of childcare is loalative to
prices of consumption goods at a given income level.

We can call this an Unequal Power and Low Real WagedRat®rio because this situation is
likely to arise when the wife’s wage rate is low tielato her husband’'s wage rate and when her
opportunity cost of childcane, (v - Z.1 ) is low relatively to the price of consumption. Ingisicenario,
a rise inZ ., causes a net fall in the wife’s income because aeaserin income (for being able to work
longer hours in paid work) is outweighed by the negatifecefiue to a reduction in the transfers from her
husband. A net fall in the wife’s income reduces heratehfor children causing an income effect.
However, since the wife’s opportunity cost of housewmk(y - Zi1 ) is low relative to prices, her
demand for children is higher because she substitutgsfeama consumption towards wanting to have
more children at a given income level, inducing a sulbstitieffect. In this scenario, a rise in the
husband’s contribution causes the substitution effeatitweigh the income effect, and increases the

wife’s demand for children.

Unequal Power and High Real Wage Rate Scenario

If (th ne - V\ht-lﬁ ) < O, (4616)

and[U" | th(l;b - (Pth—1) Wyt = Wie-1B)] > (Pue)? AuyWiyep (4.6.17)
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SinceU%y <0 and by assumptionw, n ¢ - W1 8 ) < 0, both sides of 4.6.17 are positive. The economic
interpretation of the inequalities is discussed sfortl

Then the following inequality holds:

ad 1
= = [UY xx Wine (1/’ - (Pth—1) Wyt — Wpe_4B) - (Pwt)z AW @] <0 (4.6.18)

0Zne—r  |H|
Because |H|<0, the overall sign in 4.6.18 is negative.
The conditions for 4.6.16 were discussed in 4.6.12 whenwifas wage rate is low relative to
the husband’s. The inequality sign of 4.6.17 is now thersevof 4.6.15. In order to give an economic

interpretation of 4.6.17, dividing both sidesRyyields:

[ Wwt(Y - 9Zne—1) Wyet@ — Wy 1B)] > Py Ay Wyr @ (4.6.19)

xx Pt
The conditions for which this could occur are when the dppiy cost of the childcare is high relative to
prices (on the left hand side of 4.6.19) which causes ifleé&swelative demand for consumption to be high
relative to her demand for children; or when the grexe low (on the right hand side of 4.6.19) so that the
demand for consumption is high. We call this the UnkeBawer and High Relative Wage-Price Scenario
A rise in the husband’s contribution reduces the net iedamthe wife inducing an income effect, thereby
reducing the demand for children. But a rise in the husbaditribution reduces the wife’s opportunity
cost of children and increases the demand for chilginestituting away from consumption causing a
substitution effect. However, the substitution effectas sufficient to outweigh the income effect causing
an overall reduction in the demand for children. A samynof the three scenarios discussed above is given
in Table 4.2.

If the wife’s wage rate is relatively equal or high telato the husband's (i.e. the Gender
Equality Scenario), the prediction that a rise in thetfand’s contribution to housework increases the
wife’s demand for children makes sense. She does naottavaave many children if her husband is not
helpful because the opportunity cost of childcare is higthdrlUnequal Power and Low Real Wage Rate
scenario, even though a rise in the husband’s contibtaihousework reduces his wife’s income (and

reduce demand for children), because the prices of cotisangods are high relative to her opportunity
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Table 4.2. Comparative Statics: Endogenous Intrahous@&nafdfers

Impact on: Wife’s deman

Exogenous change: Possible scenarios for children f)
Arise inZy, 1. Gender Wage Equality Scena (+)
2. Unequal Power and Low Real Wage (+)

Rate Scenario (SE outweighs IE)

3. Unequal Power and High Real Wage )
Rate Scenario (IE outweighs SE)

Note (+) denotes a positive effect and (-) denotes a ivegeffect. SE denotes a substitution effect and IE
denotes an income effect.

cost of childcare, she substitutes away from consumptio desire more children. In the Unequal Power
and High Real Wage rate scenario, a rise in the husbaad&work induces an income effect from a
decline in her income which is larger than an increafesidlemand for children from a substitution effect

leading to an overall decline in the wife’'s demandcfutdren.

4.6.2 Stage One: Husband’s Housework
Now turning to stage one, where the husband determingmkisiocation. We substitute the intra-
household transfers into the husband’s budget constrain wieicls:
Pht-1 X1 - Va1 (Th = Zoet ) + Whea (Th- Zre)f < 0 (4.6.20)
Rearranging gives,
Pht-1 %nt-1 = Wheet Th (1 =) + Whea Zea(1 =) <0 (4.6.20)
The lagrangian expression is now,
L = U(N(Wat, 9Zot-1), Y1) —% @ (1Znea - Zreal)®+ An[- Pt Xora + Whia Tn (1 =B) - Waea Znea(1 -8 )] (4.6.21)
Differentiating (4.6.21) with respect %@, , Z..; andi, gives the following first order conditions,
U =4 Pua  (4.6.22)
UM(ON 10Zn1) = o |Znes - Zrial A Wher  (4.6.23)
Phta Xot1 - Wt T (L =) + Whe1 Zhea(1 =) <0 (4.6.24)
The endogenous transfers to his wife affect his budgetraantsn 4.6.24.
Whenon /0Zy.1 < 0, (i.e the Unequal Power and High Real Wage Rateafioefrom the previous

section), then the first order condition 4.6.23 camrotd since there cannot be a negative amount of time.
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In this case, the husband faces a corner solution and hisganéin housework is zero (i£..= 0)

because he cannot spend a negative amount of time.

Assessing the Impact of a Rise in His
Perception of Social Norni& . ;

We now investigate the effect of a riseZfi.; when the transfers to his wife are endogenous. As
mentioned before, two individuals who have the sameactemistics except for having different beliefs
about men’s responsibility in the housework would allodéferent amounts of time to housework.
Totally differentiating the first order conditions §422-24) with respect t&° ., , where his choice

variables are his consumptioty( ), houseworkZ ;) and the lagrangian multipli¢t,), gives,

0Xpt_1 A

h O9%ht-1 _ =
U 0Zpe—1°®  0Zpe—1° Phea =0
an 9z ?n 0z az aa
Uh ht-1 Uh ht—1 _ ht-1 _ h =0
"MoZpe—y 0Zpe—1® N0Zpe1” 0Zpe—1° ¢ 0Zpe—4© ath—1ewht !
OXps 0Zps
(1 -APres )+ (L - f)Whea 5 5 = (4.6.25)
0Zpt-1 0Zpr-1
Expressing these equations in matrix form yields:
N [0Xm—1 ]
Uy 0 —Ppey |0Zh:—1e | 0
n on ho_9*n _ 0Zpe—q - |
0 UVlingp— ¥ Ulagi—= =@ Wy |azhf_1e | = [Oal (4.6.26)
(1= B)Pp—1 (1= BIWnt—1 0 l 02 J
0Zpe—1
The Hessian determinant is given by,
— I7h 2 2/17h on ho_9%n
IHI= U™ xWne-1"(1 = B) + Ppe—a™(U t U, ——=—a)1-p)<0 (46.27)
nn 9Zpe—q 0Zpt—1

on
0Zpr-1

We know that/",, < 0,U",,,< 0, and from 4.6.1(1 — 8) > 0. If > 0, from the quasi-concavity

assumption of the total utility function in 4.22, namely:

NIOZ e = UM+ UN=2" <0 (4.6.28)

n
0Zp-1 0Zp-1

Therefore the Hessian determinant is negdfive.

2

> 0, then both sides of the following inequality are positiy hn% <-
ht-1

on
0Zp-1

39. If
on
Unnie——— + «a.

Y
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Using Cramer’s rule, the effect of a chang&ip..on Z .4 is:

h
azht—l _ 1 U x 0 —Ppe—q

=< = o7 0 —-a —w
e ht-1
azht—l |H| Pht—l 0 0
= ﬁ (—aP,_,2)>0 (4.6.31)
If aza" > 0, the Hessian determinant is negative, therefjeziz%t% > 0. Arise in the perception on
ht-1 ht-1

norms increases the husband’s contribution to houseworkever, if aZan < 0 (i.e. in the Unequal

ht-1
Power and High Wage-Price scenario) as discussed insherfiter condition, the husband faces a corner

) . 0Zpp—
solution andZ ;= 0. In this cas%zh—“e =0.
ht-1

The impact of a highet®y,.; on private consumption is shown by,

[ 0 0 _Pht—1]

0Xpe_q 1| un on Ly 0%n
= — l—a _— —— - a  —Wy_
0Zpe—a®  |H]| "0 Zyes " 0Zp s et
0 Wht-1 0
1
= ma’wht_l Pht—1< O (4.6.32)
If aza" > 0, the Hessian determinant is negative, so the ovefatitéé negative. A rise i#° .,
ht-1

reduces the disutility for deviating from the norm. $tdstitutes away from consumption towards
housework. These results show that the impact of arigg,.;on the husband’s time allocation and

consumption decisions under endogenous transfers isrtteeasawhen the transfers are exogenous.

< 0, there is no effect on private consumption from ainsé ., .

. 0
However, if—
0Zpt—q

Assessing the Impact of a Change in Punishment
from Deviating from Social Norms

We look at the impact of a rise énwhen transfers are endogenous by totally differengahe
first order conditions (4.6.22-24) with respectitgiving the following equations.

h 0Xpr—1 04p -
U XX - IDht-l =0
Ja da

2°n_ 9Zpeq 0Zpt_q
"Mazne—s Oa N8Zpi_1? da da

ay _
- E\Nht-l = |Zpeo1 — th—1e|
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Pht-laX;;_l + Whe1 az;;_l =0 (4.6.33)
This can be expressed in matrix form below,

0Xpt_1

Uhxx 0 _Pht—l |r da 0
i) 92 0Zpe—

O Ui Ve =@ e[| T | T e —th_ﬁl (4.634)

Pye s Wheo1 0 [ 9 J 0

Ja

The Hessian determinant is given by,

2
HI ZUM Wyea? + Py 2(U =24yt 2 _g)<0 (4.6.35)

nn 9Zpe—q ™ 9Zptq

If on

> 0, from 4.22,

0Zpe—

on %n
nni + Uhn
0Zp-1 0Zpe—

Uh
And hence the Hessian determinant is negative.

The effect of a rise in the punishment for not confogro social norms on the husband’s time in

housework Z 1) is shown by:

h
U xx 0 _Pht—l
0Zpe—q _ 1 0 7 7 e
oa _ IH| |Znt—1 = Znt—1 | —Whe—1
Pre-s 0 0

1
= — (Pat-11Znt—1 — Zne—1°1) <0 (4.6.36)

|H|

Sinceaza—" > 0, the Hessian determinant is negative from 4.6.35, hbyeceverall effect is
ht-1

negative. A rise in punishment for not conforming teigonorms §) increases the disutility from doing so.

n

Therefore, the husband redu@gg; But if% < 0, Zne1= 0. In this special case, there is no effeckon
ht-1

nt-1from a rise inx since he cannot reduce the amount of time any furtherziéva
The effect on the husband’s consumptior.{) is shown below.
0 0 —Pp—1

on %n
|th—1 _th—lel Uh n

+U
0 Whi-1 0

0Xpt—1 _ 1
Ja |H|

4 —W
nn ny 2 ht-1
0Zp-1 Zht-1

1
=—(~Wne1Pre-11Zpe—1 — Zpe-1°1) >0 (4.6.37)

|H|
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The overall sign is positive because the Hessian detaninis negative. When the punishment for
deviating from the norm is larger, there is a subsbiuaway from allocating time in housework leading to

a higher demand for consumption, as implied by the husbamal'ginal rate of substitution.

on
"0Zpp_1

Again <0, Zn.1= 0, and there is no effect ap.;due to a rise im.

The effect on the lagrangian multiplier is,

uh, 0 0

on 9%n
—! 0 uh + Ut

da  |H| M 9Zpe-1 " ozpe—y

Pri_q Wht-1 0

0Ap _ 1

7= | Zpeet = Zpes |

= U (=121 = Znet D) <0 (4.6.39)
BecauseH|<0 andU "< 0, the overall sign is negative. This is not suipgssince a rise irreduces the
husband’s time allocated to housework and increasésrtaallocated to paid work. This increases his
income, reducing the marginal utility of income.

Putting the together the results from Table 4.2 andlibesaoutcomes on the husband’s time in
housework gives Table 4.3. Arise in the husband’s peorept norms about men’s housewoik (.,)
increases his allocation to housework in the Gender Egiaald Unequal Power and Low Real Wage Rate
scenarios. This, in turn, increases his wife’s denfandhildren. Hence in these two scenarios, the
implications of a rise iZ°.; are the same as when the transfers to his wife wegeaous in sections 4.1-
4.5. However, in the Unequal Power and High Real Wage Rate8o, a rise iZ°., has no effect on the
husband’s time allocated to housework, and subsequentiytedfent on the wife’s demand for children.

When the punishment for not conforming to social rfahis higher, the husband allocates less
time to housework because of the disutility caused by dsnin the Gender Equality and Unequal Power
and Low Real Wage Rate scenarios, a fall iy reduces the wife’s demand for children. But in the
Unequal Power and High Real Wage Rate Scenario, mtisdoes not affect the husband’s time in
housework. This consequently has no impact on the wife'sdd for children.

Therefore, we see that when the intra-household #esxafe endogenous, the effects of

exogenous changes i, or o on the husband’s time allocation and consumption decisianthe same
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as when the transfers were exogenous in the Gender fquraliUnequal Power and Lower Real Wage

Rate scenarios. However, in the Unequal Power and HighWage Rate Scenario, exogenous changes in

Table 4.3. Comparative Statics under Endogenous Intrahalds&tansfers: Effect of a Rise in Perception
of Norms, or a Rise in Punishment for Not Conformin§leoms

Impact on second

Exogenous Possible Scenarios Impact on fl,rst_perl_od S period’s wife’s
) husband’s time in
change: housework Z..) demand for
-t children €)
Arise inZ%.1 1. Gender Wage Equality Scenario (+) (+)
2. Unequal Power and Low Real (+) (+)
Wage Rate Scenario (SE
outweighs IE)
3. Unequal Power and High Real 0) 0)
Wage Rate Scenario (IE
outweighs SE)
Ariseina 1. Gender Equality Scenario ) Q]
2. Unequal Power and Low Real ) )

Wage Rate Scenario (SE
outweighs IE)
3. Unequal Power and High R 0) 0)
Wage Rate Scenario (IE
outweighs SE)

Note (+) denotes a positive effect, (-) denotes a negaffeet, (0) denotes no effect. SE denotes a
substitution effect and IE denotes an income effect.

Z% 101 a have no effect on the husband’s time in housework betsufsees a corner solution and he
does not spend any time in housework at all (and threrefusing no effect on the wife’s demand for
children). The special case of the Unequal Power agll Relative Wage-Price scenario reverts to the
existing fertility literature which assumes that thuslband provides no contribution to housework such as
those by Becker (1991), Hotz and Miller (1988) and Willis (191t8yrefore, the Stackelberg model with
endogenous transfers developed in this section 4.Gasexal case fertility model in which the Becker-
Hotz and Miller-Willis fertility model fits as a spi@t case that occurs only under certain conditions

outlined by the Unequal Power and High Real Wage Raterscena



CHAPTER 5
EMPIRICAL ANALYSIS

The Stackelberg model in the previous chapter developddyfeehesis that the higher the
husband’s time in housework in the first stage, thedritfine wife’s demand for children in the second
stage. It is reasonable to assume that the wife’s wierioa children and her observed birth events are
positively correlated, barring biological difficulties loer inability to be in charge of her reproductive
rights. In this chapter, we develop the methodologydbthe hypothesis that a woman whose husband
allocates more time in housework is likely to faceghbr birth probability. For brevity, we refer tceth
husband’s time in housework and childcare as the hushb@ame'sh housework, or his contribution to
houseworK? We also present the data and the tests of selectismmibattrition.

The Stackelberg model also proposes that two distirectuaes exist through which attitudes and
norms affect the husband’s participation in housework, hatime formation of attitudes and values; and
the social pressure to conform to these values amdsadrhe attitudes and values about gender roles in
housework could be formed by the childhood environmeiet) &s the region in which they grew up,
because men'’s interpretation of gender assigned ratiesaxms on division of labor vary from region to
region. Further, social pressure to conform to tmesms is affected by the social environment in which
the husband currently lives, either in a tight knit ommity or an urban setting where neighborhood
interaction could be sparse (Fletschner and Carter 2008)Stackelberg model predicts that the husbands
who possess traditional attitudes towards housework atg titkepend less time in housework. It also
predicts that men spend less time in housework if theyritght-knit communities where the pressure to
conform to social norms are high. In this chapter, wewhether men who grew up in regions known to be

more traditional about gender roles spend less tirheusework. Further, we test whether men who live

40. The time recorded in the data is an aggregate oftiera in housework and childcare.
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in urban areas spend more time in housework becauseigiortiood interaction is less and there could
be less pressure to conform to gender norms.

In the previous chapter, we analyzed the case whenttlaehiousehold transfers from the husband
to the wife are endogenous, namely that the transfers fixed proportion of the husband’s income.
However, we cannot empirically test the effect of chandke intra-household transfers on fertility
because the data does not have information on the iniehold transfers. Therefore, testing the
prediction of the model when the transfers are endogensus e left for future research.

We estimate birth probabilities using two approacluesessing two distinct questions. The first
guestion asks, “Does the husband'’s time spent in housem@dase the birth probability?”, whereas the
second question asks, “Does the husband’s time in hous@veoease the time specific probability given
that they did not have a birth until then?” The latédtes into account of spacing of births by estimating
time specific birth probability, while the formemigres spacing. We examine these two questions because
we are interested in finding out whether the husbandigibation to housework affects the birth
probability, time specific birth probability, or both.

To address the first question, we ignore the spacingtbisbind use a pooled Instrumental
Variable (IV) Probit model to estimate the husbanid'®tin housework in the first stage and examine its
effect on the probability of birth in the second stdgest, second and third births are estimated separately
for each parity. To address the second question, weatstthe husband’s time in housework taking into
account the duration from the last birth in the fitage, and include the predicted value in the second stage.
We measure the birth probability given that they didhaae a birth until that particular point. A duration
model is used in this approach.

There are three issues regarding the empirical apptbatheed to be mentioned. First, previous
studies on fertility in developed countries have shownféiwadrs affecting each parity are different, and
therefore each parity is separately estimated (Eib&t1988, Newman and McCulloch 1984). We follow
this approach in predicting birth probabilities for epehity. Given the increasing number of couples with

one child, and the decreasing number of couples witke tthiddren in Japan, there are reasons to suspect
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that factors affecting each parity are different #retefore the above approach is appropriate (National
Institute of Population and Social Security Research 2005).

Second, in order to examine the impact of the husbamdgsiti housework on fertility, we will
use an instrumental variable (1V) approach whereiteestage is the log of the husband’s time spent in
housework and childcare and the second stage is to plertiidty. This is because we suspect that there
are unobservable characteristics that affect baihtlsband’s time spent in housework and his preferences
for children. A person’s willingness to do more houséwnot captured by control variables, could affect
the number of children he would like to have. For exapgameone who helps out in domestic chores and
childcare, all else equal, may also want to have rdoitdren. Alternatively, someone who spends a
considerable time in housework may want fewer childrealrse they want to spend more time with each
child. Hence, the direction of the bias caused by théserged effects is not entirely clear. This implies
that we cannot simply lag the time in housework and esgiitgeffect on fertility due to the presence of
unobserved effects.

Third, similar to previous studies on fertility, our ayséé only focuses on birth probabilities, and
we do not explicitly consider the relationship betwgstility decisions and women'’s labor supply
(Heckman and Walker 1990, Newman and McCulloch 1984). Instegdbles that affect women'’s labor
supply such as education and her prior work experience beforéage are included in the estimations.

In this chapter, the data and individual and household chesticeare discussed in sections 5.1
and 5.2, respectively. The empirical specification efftrst approach using a pooled 1V Probit model is
discussed in section 5.3 and the second approach using ardamatlel is elaborated in section 5.4. In
section 5.5, we discuss the two-step Maximum Likelihoodrizgion (MLE) following Murphy and
Topel’s method (1985) to adjust the standard error teontié duration model. In 5.6, we test for sample

attrition and sample bias.

5.1 Data
The data is drawn from thlapanese Panel Survey of Consunierd 993 to 2004 (12 waves)
collected by the Institute for Research on Household &oars in Japan. The survey data collection

methodology is as follows: (a) in 1993, 1,500 women ages 324 were randomly chosen and interviewed
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every October until 2004 (12 waves); and (b) in 1997, 500 wages 20 to 29 were randomly selected
and added to the sample, and interviewed every year200dl (7 waves), increasing the sample to 2000
women. A two stage sampling methodology is carrieduingre the first stage is to select the sampling
area where regions in Japan are divided into eight, anédians are further disaggregated into
metropolitan cities, other cities and towns and g The number of primary survey units (i.e. women) t
be selected from each sampling area is weighted accdudihg relative size of the population. In the
second stage, the criteria of women to be sampledigtrdbuted proportionally with the national average
of age groups 24-34 for 1993 group and 20-29 for 1997 group, anddheisponding marital status.
Women are then randomly selected in each samplingaaceading to these criteria.

The data includes socio-demographic and economic infamatithe household. If the
respondent is married, socio-economic data on the hdslaand their parents are collected. Detailed
background information on the women and their husbandsiestikee prefecture where he grew up,
whether they went to private school, whether threyfiast born daughters, or sons. It also includes the
usual time the wife and husband spend on housework andatkildic a workday and a non-workday.

Figures 5.1 and 5.2 show the age-specific average nurhbhildren of married women from our
data and national fertility surveys, respectively.

Taking into account that our data has only few obsematof women ages 20-24 (n=441) and
those over 45 (n=0), and that the frequency of the natiortditfesurvey is only conducted every five
years, when we compare the average number of chiidriéye comparable time frame and age groups, the
fertility rates between the two surveys are simiur data slightly underestimates the national average.

In this dissertation, in order to estimate the prohighili observing each parity separately, we
restrict our analysis to the sub-sample of women andhiisbands who meet the following criteria: (1)
women who were married the year the survey was coedyicidexed as (2) couples with no children at
timet (designated as group A), only one child @roup B), or only two children atgroup C) to estimate
the probability of having the first, second and thuhild, respectively; (3) the husband'’s time use on
housework and childcare is recorded; and (4) the husband arslfewfely background is available. For

groups B and C, the youngest child has to be at least anelgein order for the couple to physically face
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Figure 5.1. Average Number of Children by Married Womégs Group 1993-2005 Using Our Data.
Note:Japanese Panel Survey of Consumers 1993-2003, Based antlibesACalculations.
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the possibility of having another child. The birthe ezcorded in yearly frequency so we cannot limit the
birth intervals to 10 months. We test whether the waygwouped our sample causes a selection bias in
section 5.3.

There are 184 households and 548 person-year observiatignosip A, 416 households and 1,381
person-year observations in group B and 580 households @91l person-year observations in group C.
We only include married women in the sub-sample bedesproportion of non-marital births in Japan is
low, representing 1.6 percent of all births in 2000 (Natidnstitute of Population and Social Security
Research 20038.

5.1.1 Baseline Statistics of Individual
and Household Characteristics

Table 5.1.1 presents the baseline descriptive statwftindividual women and their husbands
who fall in group A (no children), group B (only one chitho is aged 1 or older) and group C (only two
children and the youngest child is aged 1 or older)erfitkt year they are observed in the data. In other
words, the descriptive statistics are not the pooledpersar observations. During the sample, couples
could transition into a higher parity group (e.g. froraugr A to group B) if they have a child. The baseline
statistics show the first year they are observetiahparticular group during the sample.

The average age of women in the first year they wieseroed in each group are 31.3 years
(group A), 31.4 years (group B) and 32.7 years (group lijethe men’s mean ages are 33.3 (A), 33.4
(B) and 35.3 (C). Age does not seem to vary by parity shregvomen in C are 1.4 years older than A and
men in C are about 2 years older than A. The maximum ageroéw in the sample is 44 years old, hence
all women are in their reproductive ages.

Group C women (24.7) married at an earlier age than thos€47.3) and B (26.6). Further,
women in group C had children at a younger age (26.4 yearthatd)jvomen in B (28.9 years old).

The education variables are classified by their higb@istation attainment which are; (a) junior

high school graduates; (b) senior high school graduafgsinjor college graduates or technical school

41. In our data, only 0.15 percent of birth recorded in thellagtonths occurred to unmarried to
women.
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graduates (requiring high school diploma for entry); andifdersity graduates or more. Both women and
men in A have a higher educational achievement than thd&and C, with group C having the lowest
educational attainment. 21.2 percent of women in A havevensity degree, whereas the respective
percentages for B and C are 15.3 and 10.9 percent. Spaitarns are found for men with 51.6 percent in
A having a university degree compared to 43.5 and 37c2pefor B and C. A significantly larger
proportion of women in C are at most junior or seniohtsghool graduates (51.5 percent) compared to A
(31.6 percent) and B (40.6 percent). The difference betgemips A and C is therefore 20 percent.
Similar differences are found for men, though in lessagnitude with a difference of 12 percent between
groups A and C.

A similar pattern emerges by looking at whether the womfather has a university degree. A
large percentage of women in A have fathers who are witiygraduates (25.5 percent) compared to other
two groups (15.9 percent for B and only 10.2 percent for C)inAtjze difference of 15 percent between A
and C is striking. However, the differences are relatiseialler between the three groups for the women’s
mothers and husbands’ father education. Approximately 2@peof husbands’ fathers in A and B are
graduates compared to 11.9 percent in C. Only about 2 perdbetwbmen’s mothers for B and C have a
university degree, while the figure is 3.3 percent f8f Mothers of women in A are slightly more likely to
be a technical school or junior college graduate (9.8pérthan those in C (6.6 percent). Therefore the
greatest differences between the groups are found imdinen’s fathers’ education and to a lesser degree
in the husband’s father’s education, while little differems found in the women’s mothers’ education.

Regardless of their education attainment, only a slighglier percentage of women and men in
A went to private senior high schools than those i@ difference is only about 1 percent.

Women in A are slightly more likely to be a firstborrudhter (73.4 percent) than women in C
(71.2 percent), and they have on average slightly feiléngs (1.4) than C (1.5). Men in A are more

likely to be firstborn sons (72.3 percent) than C (65.9gmycand they have slightly fewer siblings (1.5)

42. The husband’s mother’s education was only asked inrshgdar, therefore information for
those who married later in the sample is missing.
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than C (1.6). It appears that women and men in A come droailer families than those in C, although the
difference in the number of siblings is small.

Approximately 20 percent of men for all groups have motherswére 31 or older when they
were born. A larger proportion of women’s mothers iwéte 31 or older (27.3 percent) than those in C
(17.8 percent). Hence, women’s mothers in C tended tolienv@aughter at a younger age than those in A.
3.2-4.5 percent of couples (for all groups) where botthtlsband and wife’s mothers were 31 or older at
their birth. There is little difference between treups.

The largest percentage of women and men grew up in Meti@pdlokyo or Metropolitan Osaka
areas. A higher percent of women and men in A grew dyeinopolitan Tokyo (28.8 percent and 28.3
percent, respectively) than those in C (22.6 percent aRdpécent, respectively). We see a similar
difference for women and men growing up in Metropolitankasend for men in Chugoku. The difference
between the regions is not significant between tbapg, except for Touhoku (in the northern region) and
Chubu for men (in central Japan). More women in B aigde@ up in the Touhoku (8.4 percent and 8.6
percent, respectively) than A (5.4 percent). The difieeeamong men is larger where only 3.8 percent of
men in A grew up in Touhoku while the figure is 8.8 percent of imé&h A larger proportion of men in C
grew up in Chubu (20.7 percent) than men in A (13.9 percent).

In summary, women and men with no children (A) tend to laavigher educational attainment
and women have fathers with similar educational backgrouighfer proportion of them grew up in
Metropolitan Tokyo or Osaka than other groups. Women twithchildren (C) married earlier and had
their first child at an earlier age. A higher percentaiggomen and men in C grew up in areas outside of
the two largest Metropolitan cities. However, thereratative small differences in their ages, the age of
the husband’s mother when the husband was born, oh&rtee woman or man went to a private senior
high school. The descriptive statistics indicate sofithe differences that we may see in estimating the

birth probabilities.

5.1.2 Time Use
Time-use records of the husbands and wives allocat®auricet work, housework (including

childcare), leisure and self-maintenance (such as stekpading) are included in the dataset. Time spent
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on housework and childcare is not asked separately, Hemeggregate amount of time for these activities
is recorded. The questionnaire asks “what is the usual arabtimte (in minutes) spent a day in a
particular activity?” and is recorded separately foroaketay and a non-workddy.The wife records the
time-use information on behalf of her husband and ther¢he men'’s time allocation could be considered
as the wives’ perception of their husband'’s time. Tloeeafvhat we may be measuring is the perception of
the husband’s contribution to housework by the wife, aredoould argue that this is more important in
their decision to have a child. For example, Sen (1990) atlgaeperceived contribution is more

important than actual contribution, and one could theeafuake the case that women’s perception of her
husband’s input is a better measure of the wife'd lefveatisfaction towards her husband’s contribution. If
we expect that there is a measurement error in recotftgntgusband’s time because she is doing this on his
behalf, then it also strengthens our argument to useé apgroach.

The survey does not ask whether the woman is currgreggnant, but instead, asks whether they
had a child in the last 12 months. We lag the husband’dniimeusework twice in order to avoid the
causality concerns that the husbands may have perfornrechmasework because his wife is pregnant.
We can express the causality of possible events, w#rel andt indicate the time the survey is
administered (every 12 months) as below.

Intervalj-1 (12 month: Interval j (12 months

v
v

Time

t-2 t-1 t

T

Log of husband’s time in housework record€q £)

Conception/pregnancy » Birth—>  Report hiib survey )

Figure 5.3. Causality of Possible Events from Conceptidsirth.

43. Only the main activity is recorded, therefore atitigithat occur simultaneously are not
recorded.
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The husband'’s time allocated to housework recorde@ aan affect fertility decisions betweén
2 andt-1. The wife will be pregnant for 10 months and the biftha ohild occurs betwednl andt. The
birth is only recorded at timgby;). Unfortunately, no information on contraceptive useakected,
therefore the only fertility information we observenisether the couple had a birth in the last 12 months.

Table 5.1.2 shows the husband’s average time in housendrkhildcare &t2 on a non-workday
for the pooled person-year observations separatetyréoups A, B and C which are 49.4 minutes, 176.1
minutes and 173.8 minutes, respectively. In a given worktayaverage time the husband spends in
housework and childcare &2 is much shorter at 12.5 minutes, 37.5 minutes and 36.0 mifautd, B and
C respectively. Therefore, the spike in the husbanai's ih housework occurs when the first child is born
shown by the difference between groups A and B, but tisdittle difference between whether the couple
has only one child (B) or two children (C).

The husband’s time in housework and childcare on a non-wpstd# is disaggregated by
whether the couple had a childtaand a t-test is used to assess whether thereatistical differences in
the mean values for the pooled person-year observdtitswsin Table 5.2). The results reveal that for
couples with one child (B), the husband’s lagged time indwask att-2 that had a second childtas
about 27 minutes longer than those that did not have adsebdd and is significant at 5 perceRor
couples with two children (C), the husband’s time in houskwatr2 that had a third child atis about 17
minuteslonger than those that did not have a child, but the diffeg is insignificant. For couples with no
children (A) that had a first child gtthe mean time at2 is actually 9 minutes shorter but the difference is
statistically insignificant.

A similar test is conducted for a workday, and for alléhgeoups, the husband’s time in
housework on a workday &P is longer when the couple had a child, d&ut the difference is only
significant for couples with one child (B). Therefone find that the husband’s time in housework-2at
on a workday and non-workday is longer for couples that ls@d@nd child at but it is not statistically
significant for couples that had their first, or thatdld. As discussed in Chapter 1, a separate panel survey
conducted by the Ministry of Health, Labor and Welfai@g&) comes to the same conclusion; the

husband’s time spent in housework and childcare on a non-wohledaa positive correlation with the



Table 5.1.2. Pooled Person-Year Observations Des@&i@tatistics: Husband and Wife’s Time Use in

Paid Work and Houseworkatt-2 (in Minutes per Day)

93

*kk

*kk

Husband Obs Mean Had child at t Did not have child attest

Group A

Houseworknon workday 542 49.43 40.32 51.36

Housework workday 542 12.47 14.95 11.95

Paid work non workdz 542 25.2¢ 29.1¢ 24.4f

Paid work workda 54z 674.8( 699.4° 669.5! *
Group B

Houseworknon workday 1371 176.14 198.73 171.64 **

Housework workday 1371 37.53 47.41 35.56 *rx

Paid work non workday 1371 18.40 19.30 18.22

Paid work workda 1371 677.7 669.0¢ 679.5:
Group C

Houseworknon workday 2866 173.76 190.77 173.04

Housework workday 2866 36.01 42.91 35.71

Paid work non workday 2866 22.90 36.92 22.30

Paid work workday 2866 676.80 667.52 677.20

Wife Obs Mean Had child at t Did not have child attttest

Group A

Houseworknon workday 542 254.41 243.68 256.69

Housework workday 542 213.36 218.63 212.24

Paid work non workday 542 8.49 9.16 8.34

Paid work workda 54z 370.0¢ 354.7: 373.3:
Group E

Houseworknon workday 1371 474.36 533.03 462.66 *rk

Housework workday 1371 475.00 573.60 455.34

Paid work non workday 1371 4.52 3.86 4.65

Paid work workda 1371 169.7: 105.4¢ 182.5! ok
Group C

Houseworknon workday 2866 489.05 567.27 485.73 *hk

Housework workday 2866 463.77 573.60 455.34

Paid work non workday 2866 7.84 10.00 7.74 *

Paid work workda 286¢ 200.5: 149.1! 202.7: i

Note Group A has no children, group B has one child whaéyear or older and group C has two
children and youngest is one year or older.

#Paid work includes time spent commuting.

®Housework includes time spent in childcare
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“Test of equality of means of time spent in housewotKatisaggregated by whether or not they had a
child in the last 12 months &t

*** gignificant at 1%, ** significant at 5 %, * significardat 10%.

likelihood of the couple having a second child, but it dogtshave a significant relation with the
probability of having a first or third child. Thereforaur findings seem to be robust for different data
source$?

Among the wives in groups B and C, women who performeck fmousework on a workday and
non-workday at-2 are more likely to have a childt&at~or groups with no children (group A), the
difference is not significant.

Time spent in paid work includes time spent in commuting. @nagre over three groups, men
and women spend about 676 minutes (just over 11 hours) amdi2dtes, respectively on a workday in
paid work and commuting. While these figures seem langecesdly for men, they are similar to ta601
Time Use SurvefStatistics Bureau 2001) which shows that, for example,andrwomen aged 30 to 39 in
couple-only households with no children, which are coatgarto our group A, spend 490 minutes and
218 minutes in paid work and commuting, respectiflfwe restrict the men in this group to only
economically active men in tf#01 Time Use Survethen the figure is closer to ours at 650 minutes.
Since almost all men in our sample are employed, th@aahle group in the Time Use survey would be
the economically active méf.

The2001 Time Use Surveshows that men and women aged 30 to 39 who live in couple
households with children, which are comparable to our gréupsd C, spend about 522 minutes and 144

minutes, respectively in paid work and commuting. Ferabonomically active men in this group, the time

44. The women and men surveyed in the Ministry of Healihor and Welfare (2005)
guestionnaire are slightly younger than our dataset.

45. Individuals in the 2001 Time Use Survey record theivities every 15 minutes for two days
(Statistics Bureau 2001).

46. Men’s participation in the labor force in our datathe2001 Time Use Surveynd2004
Labour Force SurvegStatistics Bureau 2004) is similarly distributed and isiadd95 percent between the
ages 25 to 45. We would expect the time spent in paid workamohating between all men and only
economic active men to be similar in @01 Time Use Survellowever, since this is not the case, it is
not clear why there would a large difference.
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spent is 649 minutes. Again, we see similar figures fioe Spent between all women and economically
active men in th&ime Use Survegnd our groups B and C, which are 669.0 and 667.5 minutes,
respectively.

The difference in the husband'’s time in paid work and conmgugetween groups A, B and C in
our data is negligible. Disaggregating by whether otm®tcouple had a child within each group, for
couples with no children (group A), the husband’s work titrte?as slightly longer for those that had a
child att than those that did not have a child and is margisajlyificant. Yet the difference in the
husband'’s paid work time &2 between those that had a second or third child isstatly insignificant.
Hence, we find that while the husband’s time spent indwaik and childcare &2 is significantly longer
for couples that had a second child gian those that did not have a child, the differemae spent in paid
work is not significant.

In contrast, the wife’s time in paid work is significhrdifferent between those that had a child
and those that did not have a child. Women who worked fat@€ in groups B and C is less likely to
have a child at Yet there is no difference for group A. This is sistent with women’s labor participation
rate that dips when the first child is born. Furtidren we compare the women’s time spent in paid work
on a workday, the average time spent for C (200.5 minutés)dsr than B (169.8 minutes). This is likely
to be explained by women leaving the workforce whem fhret child is born, but they reenter the labor
force once their youngest child becomes older. A®afoentioned, we take into account of the wife’s
labor force participation in our estimations by includingalales that are likely to affect their labor supply,
but we do not separately estimate labor supply.

5.1.3 Pooled Annual Income, Individual
and Household Characteristics, and
Demographic Variables

Table 5.1.3 shows the pooled person-year annual indndigidual and household characteristics
and demographic variables. The table provides infoomdtiat could change from year to year, in contrast
to time invariant variables that were discussed usingdleline characteristics in table 5.1.1. The first
three rows show the annual labor income, governmansfiers (e.g., unemployment benefits, child

allowance) and property income received by the wife aisthédnd. All figures are reported in 1993 yen.
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Property income includes income from physical property. (rent), dividend payments and
interest income. Child allowance is most likely tothe major component of the government transfers. It is
unlikely to be the unemployment benefits because 99.0%stfamds at2 had jobs and 99.6% of them
reported non-zero labor earningg-at

Monthly child allowance is provided to low and middlednte families (National Institute of
Population and Social Security Research 2003). As of 2007,dbrobdd under the age of three, eligible
households earning under a threshold income receive 10,0@0mgenth (Ministry of Health, Labour and
Welfare 2007b). Parents whose first and second chiletigden the ages of three and twelve, receive
5,000 yen a month, and for those whose third child oerbildren is between the ages of three and
twelve receive 10,000 yen a month (Ministry of Health, Lalamd Welfare 2007b). The primary earner in
the household is the recipient of payment, which would ysbelthe husband (Ministry of Health, Labour
and Welfare 2007b). In addition, local governments at cithveard levels provide additional support (in
payments or health services) in accordance with ihgividual policies (Cabinet Office 2005). For
example, the city of Funabashi in Chiba removed the in¢bneshold required for child allowance and
therefore all households, regardless of income, caiveeitee allowance (City of Funabashi 2009).
Shinjuku city in Tokyo raised the eligible age requiretaefi the child to 15, so households with older
children can still receive an allowance (Shinjuku City 2009)

Labor income, government transfers and property incomesported annually in the survey and
separately for the husband and wife. When the value® @fahernment transfers and property income
reported by the husband and wife are equal, it is assumatiérsdurce of income is the same and a value
of zero is assigned to the wife’'s amount since dhlilmvance is paid to the main earner who is likelpdo
the husband. When the wife’s property income is theesssrher husband’s, we assume that income is
derived from joint property and a value of zero is aggigo the wife.

The husband'’s real labor earnings are almost equivadtwebn the three groups. The husband'’s
government transfers are greater for B and C than fehi&h is not surprising since it includes child
allowance. There is almost no difference betweam@C. Women in A earn the most labor income on

average which was implied by the amount of time they spepdiéhwork in Table 5.2. Women in B earn
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the least, and less than women in C. This is likeletiect the M shaped women'’s labor force participation
(discussed in Chapter 1) where women leave the laboe thrring childbearing age, and rejoin the labor
force once the youngest child is older. Women in groupedikely to be at a point where they rejoin the
labor force. For 64% of women in C (shown in Table,4t3)as been 8 years or more since the last birth,
which is equivalent to the age of the youngest child.

A larger percentage of women in A had a job (full-timgart-time) at-2than B or C. 71.2
percent of women &t2 had a job in A, which dips to 42.2 percent of women faarR] it increases slightly
for C to 47.7 percent. These figures are similar tdifigs from other surveys that show that 67 percent of
women were in the labor force before they had tlirsirchild, but 62 percent of these women leave the
labor force after childbearing (National InstituteRafpulation and Social Security Research 2005). The
increase in percentage for C is likely to reflect tat that some women may have returned to the labor
force after the youngest child has grown older.

The percentage of women who had a jobais disaggregated by educational attainment, and we
find that among women in A (i.e. no children), a highercentage of women who are university graduates
had a job at-2 (75.8 percent) than other educational categories. Ginarittey are more likely to find
better work opportunities, this is not surprising. Howeaenong B, women who are university graduates
were least likely to have a jobta®? with a figure of 38.6 percent. Women who are technidabaloor
junior college graduates were also less likely to teajab att-2 (39.7 percent). In fact, women who are
junior or senior high school graduates were more likelyave a job at2 (46.1 percent) than any other
educational categories in B. A similar pattern is obgefeewomen in C. Women who are university
graduates were less likely to have a job2(44.4 percent) than junior or senior high school graduate
(49.5 percent). Women who are technical college or juulbege graduates also were less likely to have a
job att-2 (46.0 percent). Therefore, what we observe is thehwiomen do not have children, the more
educated they are, the more likely they are to work. Mewence the first child is born, more educated
women are less likely to work. This is consistent with survey result of Ministry of Health, Labour and

Social Welfare (2006a) and Yamashita’s study (1999) which dispeissed in Chapter 1. Women who are
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more educated are less likely to rejoin the labor foraze they had been out of the labor force after
childbirth.

The percentage of couples who lived with the husband’senath2 significantly increases with
parity. It increases from 19.6 percent (A), 20.6 percentdBp.9 percent (C). There is almost no
difference between A and B, but 10 percent more houseimoltiived with the husbands’ mother than
those in A. A similar pattern is observed for couples likenl with the wife’s motherthough it increases
at a smaller rate (1.8 percent for A, 5.5 percent faril, 9.3 percent for C). This is likely to reflece th
importance of having extra support in housework and childcare.

About a quarter of the sample for all groups lived in dropelitan city att-2 with a slightly
higher proportion for A.

We observe that 17.5 percent of those in A had thecfiilt in the last 12 months, 16.6 percent
had the second child for B, but only 4.2 percent had thechitd for C. The low probability of observing
the third birth reflects the fact that having a thihild is a rare everff. For majority of B, it has been 1-7
years since the first child was born (75.3 percent),far majority of those in C (51.5 percent), it has been
2-7 years since the second child was born. For thes lgtbup, they are likely to have stopped having
children at two children since it has been 8 yearaare since the birth of the second child (39.5 percent).
Almost half of A is in their first 4 years of marriag€/.1 percent).

5.2 Empirical Specification: First Approach

Predicting Birth Using a Pooled IV
Probit Model

In the first approach, we ignore birth spacing and onlysam whether the time spent in
housework has an effect on fertility outcomes. We yseoted 1V Probit where the first stage is to
estimate the log of the husband’s time in housework fouglei att-2 (Ciy.2) and the second stage is to
examine its effects on the equation predicting fertity As discussed earlier, an instrumental variable is
used because there are possible unobserved differencaffébaithe husband’s time in housework that

could also affect his preferences for the number ibdren.

47. Average number of children for married women borth@1960s was 2.0 in the recent
fertility survey (National Institute of Population aBdcial Security Research 2005).
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The birth probability for each parity (i.e. sepanatir each group A, B and C) is estimated as

follows.
bi* = Wit201 + G2 02+ 63+ Uy (5.3.1)

Whereb,* is a latent variable. A birth is observed in the E&imonthsy; =1) if by*> 0, and a
birth is not observedy( = 0) if by* < 0. W, is a vector of individual, household and background
characteristics at2. . is the yearly time specific effects common to all letudds represented by a
dummy variable for each wave of the pafkgl., is the log of husband’s time in housework on a non-
workday at-2 (in minutes plus one minute) that we suspect is endogeBimes the error termy is likely
to be correlated for a household overtime, we allmwcbrrelation of the errors by clustering the standard
errors on the househol@; 6,andd;are coefficients to be estimated.

Exogenous variables W, , include individual and household characteristics (sucheas th
education dummies, the year the wife was born, whetlegtitre with the wife’s or the husband’s mother
att-2, wife’s age at first birth, whether they live in a nogiolitan city® att-2, husband’s gross annual labor
earnings at-2, husband’s property income a2, husband’s government transferg-at*®); and family
background variables (such as whether he went to atprsenior high school, or the prefecture in which
the husband grew up during primary and junior high séAod\ variable inW,., that affect fertility is the
wife’s age at first birth (included for B and C). Thautd measure the woman'’s fecundity where the
woman may derive information about her own fecundityttiersecond or third births based her first birth
experience (Heckman and Walker 1990b). It could also indieatpreferences for children. For A, since
they do not yet have a child, the wife’'s age at raggiis included as a proxy for the wife’s age at finghbi

The two variables are highly correlated for B and @aicorrelation coefficient of 0.83.

48. These are 13 metropolitan cities (Sapporo, SenddiaChokyo, Yokohama, Kawasaki,
Nagoya, Kyoto, Osaka, Kobe, Hiroshima, Kitakyushu, Fukuabegtéd across Japan and are not
concentrated in a particular region.

49. Earnings are expressed in 1993 yen.

50. More precisely, it is the prefecture in which the husbspent the longest time during the nine
years of primary and junior high school.
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In Japanese families, it is customary for the firsttgons to carry the family name, inherit the
family property and care for the parents at an old agealB® men usually carry the family name, couples
may be pressured to have a son. Hence, we interadtstfoern son variable with the dummy variable
indicating that the first child is a girl (for group.B}s discussed in chapter 1, there are regional diffesence
in fertility rates and we take this into account by inslgddummy variables indicating the prefecture in
which the husband spent the longest time during primaryusnat high school. His childhood
environment, represented by the region in which he greve ligely to affect his values and behavior
towards fertility.

As discussed earlier, we do not specifically estimatembman’s labor force status in the fertility
equation. Instead, we include factors that are likebffeect the woman’s probability of joining the labor
force. These include the year the woman was borrederation dummies, the number of years she
worked prior to marriage and whether the couple lived wighohher mother a@t2. The number of years
she worked prior to marriage is preferred over the reurobyears she worked (prior and during marriage)
because it is a human capital stock she brought tleabgenous to decisions made within the marriage.

We estimate each parity and present the marginateffesection 6.2. We test whether the
coefficientd ,is positive for each parity. If it is positive, it camis our hypothesis that women more
helpful husbands face a higher birth probability.

The endogenous variable, the husband’s time spent in hatsé®yg,) is estimated as follows.

Cihz =Wit2 01+ di 02 +pJ3 +e i (5.3.2)

WhereW,_, andy,are already defined in 5.3.1. The veaipincludes time invariant characteristics
which are the instruments. The vectérsd, andds are the coefficients to be estimated ands the error
term. We assume that the error terms of 5.3.1 and 58j@iatly normally distributed, and we estimate
equations 5.3.1 and 5.3.2 as a pooled IV Probit model usingnuadikelihnood (Cameron and Trivedi
2009). This allows for a correlation between the eeonsu; ande i, which means that the shockstif

are correlated with the shockstiThe wald test of exogeneity examines the hypothesisthbe is no

51. More precisely, we take the log of the husband’s ifinmeinutes plus 1 minute.



103

correlation between; ande ... The standard errors are clustered by household by alldavirag
correlation of the error terms to exist within each lebodd.

In order to use Instrumental Variables (1Vs), they hawgatisfy two conditions: (1) they are
correlated with the husband’s time spent in housework(nttiey are uncorrelated with the error terms of
the main outcome variable of interest, namely thdifgroutcome after controlling for the covariates
(Wooldridge 2002). Hence, we have to find unobserved cleaistats that are likely to affect the
husband’s time in housework, but not directly relatecttility.

The instruments we use are: (a) whether the husbaraffeemwvas ages 26 - 30 when he was born;
and (b) the interaction terms between whether thedmas® mother and wife’s mother were 31 years old or
older when they were born. The husbands’ mothers’ age8@6t-their birth represent 25 to 75 percentile
of the cumulative distribution, and 31 years old and olggrasent 75 to 100 percentile of the cumulative
distribution. The wives’ mothers’ ages at their birting also similarly distributed. The mother’s age when
the husband was born is about 27.1 years, and the fgRred year old for the wife.

Studies have shown that maternal age has an impact onhihdriec’s behavior. The effects of
maternal age on their children’s behavior are studiedjssmultivariate analysis in Australia (Shaw,
Lawlor and Najman 2006) and New Zealand (Fergusson and Véodd®99). Both find that younger
maternal age at birth has a positive correlation with \aerel problems and poorer school performance in
their adolescent or as young adult children. Turley (2003h®wther hand, argues that maternal age does
not have a causal relation with their children’s edupatioutcomes in the U.S. She finds that it is the
woman’s family background, not the maternal age that gieer children’s outcomes. She posits that
women’s socio-economic background, which correlatds thi2 maternal age at birth, influences their
children. Therefore, whether the maternal age hassatanpact on their children’s behavior and
outcomes are at best mixed in the child development antigiegy literature. For our purposes, we are
not concerned about the effect of maternal age on ehikloutcomes as long as these outcomes are
observable and can be controlled for in our analifgis example, to the extent that maternal age affects
their children’s educational achievement, we can cbfdrdhis by including educational variables in the

regression.



104

What we are interested in assessing is whether matgadias an effect on their adult children’s
behavior towards housework and childcare. Fergusson andwilo1999) use a qualitative
guestionnaire to measure whether maternal age is dedel#th their childrearing practices in New
Zealand. They find that younger mothers are more likelyse harsher and more punitive childrearing
practices such as physical punishment or being lessarally responsive to their children. Older mothers
are found to provide a more nurturing, stable and suppdntime. In our analysis, we hypothesize that the
maternal age of their birth, controlling for other tast have shaped his or her attitudes and preferences
towards housework and childcare. Children of older methay themselves provide a more supportive
and nurturing home, leading to spending more time in eaargeand childcare. On the other hand, older
mothers could also spoil their children

The two way scatter graph between the husband’ timeurdwork at t-2 and the age of the
husband’s mother at his birth is shown in Figure 5.4séaé&ethat the relationship between his time spent
and his mother’s age at birth is non-linear. Time spehbusework increases as the maternal age at birth
increases but it falls if she was in her 30s at hi.birt
In order to control for factors that could affect thaenaal age at birth of the husband and wife in our
study, we take into account that an older maternal agdmagsociated with: (a) the person having older
siblings; (b) their parents have a higher educational aetmemt; and (c) the parents are wealthier. We
control for the possibility that the husband has ofilglings by creating a proxy variable for the birth orde
by interacting the dummy variable indicating that the hndbs a non-firstborn son and the number of
siblings he has. Similarly, a variable is createdterwife interacting a dummy variable that the wife is
non-firstborn daughter and the number of siblings siseliafortunately, the data does not indicate the
birth order of the husband or wife, only whether thébhund is a firstborn son, or whether the daughter is a
firstborn daughter. We include a dummy variable indicatirag the husband’s father has a university
degree to control for the family background of the husBaihdorder to capture wealth effects of their

family, a dummy variable showing whether the husbamat ¥eea private senior high school is included.

52. The husband’s mother’s education was not collected gearyso this is information is
missing for husbands of newly wedded couples. The wiig'snts’ education is not included because they
were found to be collinear with the wife’'s education.
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Figure 5.4. Plotting Husband’s Time in HouseworK & (In Minutes) And the Age of the Husband’s
Mother at Birth Note Japanese Panel Survey of Consumers 1993-2008J Basthe Author’s
Calculations.

The latter two dummy variables intend to captueegbcio-economic background of their families. Note
that the binary variable indicating the husbandtwera private senior high school is not a stroregljztor
of the husband’s educational attainm@nt.

Studies in Japan have shown that mothers treatsbeior daughter differently. Although the
study does not control for the age of the mothéasnada (2004) finds that boys are given more leeway
than girls in expanding their personal boundarmesasserting their wishes at an early age. For pl@m
her results reveal that boys are more likely tgiven permission to make decisions about food tds
Japanese mothers also resolve conflicts by engagimegotiations more often with their sons thathwi

their daughters. Similarly, a study on Japan byiddey and Behrens (2002) shows that Japanese women

53. The correlation coefficients between the pevanior high school dummy variable and
dummy variables for husband’s highest educationgaiuniversity graduate, technical school gradumte
high school graduate are less than 0.04 for thdandample.
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who were the firstborn daughters felt they had to gupviaster than their younger sibling. This may affect
the likelihood of firstborn daughters to be more resgmasowards housework and childcare chores. The
interaction terms of the husband and the wife’s meathges (31 years and older) are included to control
for the possibility that maternal age could have a diffgbimpact by the sex of the child, and this may
affect the husband’s willingness to perform houseworkekample, an older mother may expect the
daughter to help out in housework, but she may not hawethe expectations towards a son.

Having controlled for family background and individual ch&ggstics, we do not expect having
an older mother to independently shape the number afrehithey prefer to have. The validity and
relevance of these instruments in the estimatiodscsissed in section 6.1.1.

As discussed in the Stackelberg Fertility Model in Chapi¢he prefecture the husband grew up
is expected to affect his perception of norms towards geold=srin housework. For example, men in the
southern island of Kyushu are considered to be male oriantethey would be less likely to spend time in
housework. Generally, we expect men growing up in TokyoGsaka and their suburbs to contribute
more to housework.

Couples living with a mother (of the husband or wife) daaoipact the husband’s contribution to
housework, where the mother substitutes work for egheuse, but we make no a priori assumption about
whose work she substitutes. The year the wife is Isanrcluded to capture factors affected by the life
cycle. The husband’s year born is excluded because ghytdollinear with the year the wife is born.

Education can affect his contribution to housework irediffit ways. If the husband has more
educational qualification such as a university degree, hisititneusework could be higher than other men
because he is more enlightened about an egalitariamdiatlabor. In time use studies in Israel, U.S. and
Australia, it was found that more educated men spent nmoeart housework (Gronau 1977, Bianchi,
Milkie, Sayer, and Robinson 2000, Floro and Miles 2003). Adtively, it could reduce his share of
housework because he spends more time in market work orkdaydeading to a more specialized
division of labor between the spouses, and whichaifsats his behavior on a non-work day (Becker

1991).
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We also include two dummy variables to assess whetjeedifferences affect their gender roles
in the house: (a) the husband is 10 years or more thideihis wife; and (b) the wife is 2 years or more
older than her husband. There is a terminology for wowtemare in the (b) category and are called
“anesan nyoubou” which means an older sister wife whexpected to have more power in the
relationship than the husband. We expect the coefficidhieofa) to have a negative effect as husbands
being much older to be more traditional and (b) to be pesiti

5.3 Empirical Specification: Second Approach

Predicting the Timing of Birth
Using a Duration Model

In the second approach, we explicitly take into accoutitmifg of birth by using a duration
model. We want to estimate whether the husband’s timeuiselnmork affects birth timing. Duration
models have been frequently used in previous studies to feotlély behavior (Blau and Robins 1989,
Heckman, Hotz and Walker 1985, Heckman and Walker 1990, Meraiga St.-Pierre 1998, Newman and
McCulloch 1984, Todd, Winters and Stecklov 2008). These modelsuneetine probability that a birth
occurs at a specific instant given that it has notiwed up until that time. In our dataset, birth events that
occurred in the twelve months prior to the surveyracerded in the same interval. The exact date of birth
of the child is unknown, only the interval in whictogicurred is recorded, known as interval censoring
(Hosmeret al2008). Due to the discrete nature of the dataset, whigltcdsded every 12 months, we use a
discrete hazard mod& We refer to a “state” as the stages of fertilignfrthe state of having no children
to the state of having one child, and so on. Durasatefined as the time elapsed since the last birth.

However, we have to mention the restrictions that daratiodels face. Firstly, duration models
assume that transitions into a state (e.g. havingomdeshild) are independent of the transitions getting
into the state in the first place (e.g. having tht fthild) (Hotzet al 1997, Jenkins 2004). In other words, it
ignores the presence of unobserved heterogeneitydhiak lcave affected the transition into the state.
Secondly, the explanatory variabled/ifp, have to be exogenous, and so we cannot perform amaésii

with endogenous regressors (Jenkins 2004, Newman and McCL880h This means that an IV Probit

54. Note that hazard models and duration models are the same.
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model discussed in 5.4, where we allowed for a correlégtween the error terms of the first and second
stages, is inappropriate in a duration model. Therefotiee empirical specification below, we have to
assume that the error terms of the first and secondieqsiare uncorrelated. In other words, the
unobserved household characteristics or shocks in pefiade assumed to be independent of those in
periodt. This may be a reasonable assumption since therevarevents that could cause a shock to linger
for two years. The only concern left is that thevald be unobserved time invariant characteristics that are
not captured by the control variables, which weargddress by using instrumental variables.

There are, however, advantages that duration modelgiudfieare attractive for studying fertility.
Duration models can estimate the birth probability snghesence of: (a) right censoring which refers to
cases where individuals’ transition to the next spell flaving a birth) is not observed in the dataneve
though the spell is not completed (i.e. they did not yeeé lzachild) (Hosmeet al2008, Jenkins 2004); and
(b) left censoring which occurs when the beginning ofsiedl (i.e. when a woman had a birth) is not
observed in the data (Hosnedral 2008, Jenkins 2004). In our dataset, we only observe worfegtilsy
and time use at the point they enter and exit the safmexample, in the first year the woman entered
the sample, a respondent’s first child could be agedWweodo not observe all the necessary information,
such as her husband’s contribution to housework, beforerdbes the sample. The justification for the use
of a duration model to predict fertility in the presentéeft and right censoring is provided in the
Appendix D.

We now have to make assumptions about the functiormal 6f the hazard function discussed in
the Appendix D. We assume that the probability thatth bccurs in the interval(defined as the period
betweert-1 andt) given that it had not occurred at the end of the pusviotervaj-1 (i.e. att-1) for a

couplei follows a logistic distribution as shown below (Hosraed Lemeshow 200%5.

W= exp(BiWit—z+B3 Hit—o+ B3D()+Bave—j)
Y 1+exp(BIWir—2+BoHit—o + B3D()+Bave—j)

(5.4.1)

h; is measured by the probability that a couple has a thifte last 12 months given that they did not have

a child until the end of the last interydl. The vector of individual, household and background

55. See figure 5.3 for graphical presentation of the cay$aim conception to birth.
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characteristics at2, W, and the yearly time specific effecjgsare defined in 5.3.1D(j) is a vector of
dummies indicating the time elapsed since last Witth.is the log of husband’s time in housework on a
non-workday at-2 that we suspect is endogenous. The sign and significdutise coefficienp, tests our
hypothesis.

The endogenous variable, the husband’s time in housewdrkhaldcare (in log of minutes plus 1
minute) for couple att-2 (H.,) is estimated using a pooled linear equation (5.4.2).

Hito =Wita 71+ D() no+ dins+pma+ ki (5.4.2)

Where the vector of individual, household and backgralnadacteristics d@t2, W,, and a vector
of instrumentsg, and yearly time specific effectgare already defined in (5.3.1)(j) is defined in 5.4.1.
11, 112, 73 @ndzn, are the coefficients to be estimated, apdis the error term.

We use the predicted time in housework from the fiegjesin the second stage predicting fertility.
However, we need to adjust the standard errors sinegengsing the estimated valuedof, (Greene
2003). We adopt two different methods for adjusting the startesds in the second stage. In the first
method, we use the bootstrap method and cluster thet@mos by household, whereas in the second
method, we use a two-step Maximum Likelihood Estimatiangusiurphy and Topel (1985) method
which is discussed in sections 5.4 below.

5.4 Two-Step Maximum Likelihood Estimation (MLE)
following Murphy and Topel’s (1985) method

5.4.1 Formula for Covariance Matrix of the
Murphy and Topel Two-Step MLE

Greene (2003: 511) shows that when there is an endogen@aideramong the covariates in
estimating the equation of interest, it is possible vausvo-step maximum likelihood procedure following
Murphy and Topel’'s method (1985). While we can use thaigiesl value from the first stage in estimating
the equation of interest in the second stage, we haveust #u standard errors of the second stage. The
standard errors of the second equation have to cdordtte fact that the estimated coefficient of the
endogenous variable is used in estimating the second equation.

In this section, we describe the two-step estimationggiae and the formula for the variance of

the estimators in the second stage from Greene (2003:Fs88)otational simplicity, lel ; = Hyp, h; =
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hj , Xi =[Wiw2, D(), 11] andz; = [Wiw2, D(j), 7, d] wherex; andz; are the vectors of covariates. The vector
z also contain the instrumerdsused for identification. We define the first and secdades as below.

» Stage 1: Husband’s time spent in housewbrks E(H i | z;, 61)

» Stage 2: The probability that a couple has a child erualj given that the couple did not

have a child at the end of the previous intepdal=E(h; | xi, 82, EH i | zi,, 61))

Where and); andd, are vectors of parameters to be estimated. Greene) (2008s that we can estimate
0, by maximizing the likelihood function in stage 1, whick ®allL;, and include the predicted valueggf
in stage 26, can be consistently estimated by maximizing the carditilikelihood function in model 2,
namelyL,. However, the standard errors of the estiméidrave to be adjusted to correct for the fact that a
predicted value of; is used. The first and second stages could be estimatedxbpunalikelihood using
a linear or non-linear models such as a linear reigregsrobit, logit or poisson models (Greene 2003).

Greene (2003: 510) provides the Murphy-Topel formularferadovariance matrix @, below:

Vo* = 1/n [Vo+V, (CVLC' =R LC-C V;R’) V] (5.5.1)

WhereV; andV; are the covariance matrices of the first and sestagk, respectively/, is estimated
without correcting for the predicted valuedafbeing used in the second stage. Note that the covarianc
matrix of #;, namelyV; does not have to be corrected. The covariance matfi@eslV, are derived

below:

-1
N [ (aanu> (MLnﬂ
V1= —Z -
i\ 06, 00
5 _ [ dlnLy\ (dinLip\] 7t
7= EE (GG 652
The matrices C and R are estimated by (Greene 2003):
n
o - Z <6lnL12><6lnLi2>
£\ 06, A
5 _ 1 dinLij, dinLiq
R =3 (558) (55)  659)

Note that for the Murphy-Topel estimation, the clusigrof standard errors by household is not

available. Therefore, we have to assume that tloe ®mms of the households, whose observations are

repeated in the sample, are independent. This is likejuseca downward bias in the standard errors
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because in the presence of a positive correlationdagtthe independent variables overtime by a given
household, the standard errors become larger (Camerdrrigadi 2009). This is particularly true for time
invariant variables where the correlation coeffitiehthese variables overtime by a household is one.
Hence we expect the clustering of standard errors byeholdsin the bootstrap method to be larger than
the method using the Murphy-Topel method.
5.4.2 Our estimation Using the
Murphy-Topel Two Step MLE
In Greene’s (2003: 510) example, the first stage is adogitthe second stage is estimated as a
poisson distribution. In our case elaborated below, vimat the first stage as a linear regression, and the
second as a logit model.
As mentioned abovéy; measures the probability that a couple has a chilteifieist 12 months
given that the couple did not have a child at the enldeoptevious interval. We assume that this
probability follows a logistic distribution whesgmeasures the outcome (whether the couple has a birth or
not in the last 12 months), argis the vector of covariates that impacts on fertilitgisiens. The
husband’s time spent in housewdikis likely to be endogenous agds a vector that includes all
variables inx; and the instruments that identify the equation. The veofarsefficientsf, y are to be
estimated.

exp|B'xi+YE(H;|z)]
5.5.4
1+exp[B’x;+YE (Hilz))] ( )

h; = prob(y; = 1lz;,x;) =

For simplicity, following Greene’s notations (2003: 511) &éyihgx*= (x; , EHi | 2)) and@, = (8, ),

(5.5.4) can be express as:

h; = prob(y; = 1lz;,x) = _exp(x02) (5.5.4)

1+exp(x}'62)
Assuming thah is the number of household-year observations, thelkefiHood function for the second
stage given in equation (A9) in the Appendix D becoffies:

InL, = X' ,[yilnh; + 1 —y))In(1 — k)] (5.5.5)

56. In Appendix Dnis the number of households damhdexes the intervals (represented by
years) observed in the data.
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Following Greene (2003), substituting (5.5.4)’ into (5.5.5) aatranging, the log likelihood can be
expressed as,

InL, = X}'_, [yixf“'ez —In(1+ exp(xflez)) + (1 —-y)n (1 M)] (5.5.6)

- 1+exp(x;'62)

For stage 1, the husband’s time spent in houseltpik estimated as a linear regression model equation
whered; is a vector of parameters to be estimated by maxinketihlood andy; is the residuals.

Hi=z 6,+u (55.7)
We assume that the likelihood function for stage 1 follawormal distribution as given in Greene

(2003:492).

_ (Hi=2;61)"
202

L= H?(Zﬂaz)‘l/Zexp( ) (5.5.8)

Wherec?is the variance of the population anés a constant.

Taking the logarithm of (5.5.8) gives:

(Hi=2;61)*

(Hi—Ziel)z
2 202

20

InL, = In [(Znaz)‘n/Z exp (— )] = —ganT[ - g Ino? =" 1( ) (5.5.9)
In order to construct the covariance matrices foMubegphy Topel estimator, we have to find the derivative
of the log-likelihood functions with respect@pandd,, respectively.

The derivative 0f5.5.9) with respect t@; is:

] T (Hi—z; J (Hi—z; g
ks _ g, (LUCH0D) _ pn | (HUCn00) _ yn (24)  (55,10)

004 202 o2 2

The derivative of (5.5.6) with respectagis:

alnL w exp(x}’0)x} exp(x}'62)x} N exp(x}'6
Wl = Byl - ZRELOE (1 ) (1 - SR O] g [y - e |

1+exp(x}'62) 1+exp(x}'62) - 1+exp(x}'62) -
t=1lyi —hilxi = Xi-qvixp  (5.5.11)
Where we defing,=y; - h.

The derivative of (5.5.6) with respectagis:

= X, Yi[yzi_w]‘}'(l_Yi)(l_M)] = X1y (Yi Lxpla fa) ) =

dlnL,
1+exp(x}'62) 1+exp(x}'62) 1+exp(x}'62)

261
tiyviz  (5.5.12)

Substituting (5.5.10) into (5.5.2) gives the covarianceirir V; :
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= P (@) = P (@) es)
Wherez is a vector of covariates.

Greene (2003: 493) shows that the variance estimatarrf@aximum likelihood estimation of a normal

linear regression is:

6% = =3, (w'n)  (5.5.13)
Substituting this into (5.5.13) gives the estimated ¢axae matrix forV, yields:

’ -1
%= ()] G519
We obtain the covariance matrix\éf by substituting (5.5.11) into (5.5.2):
-1
= [For viax| (65.15)

Substituting into (5.5.10), (5.5.11) and (5.5.12) into (5.5.3) diveestimators for matric€sandR:

zn: (wix))(yvz) = = Zv-zxfz{

R = 13n o) (B2) = 1yn, (M) (5.5.16)

3Ir—*

By substituting (5.5.14), (5.5.15) and (5.5.16) into the Murpbpel formula given in (5.5.1) gives the

covariance matrix of the parametégf the second stage logit model.

5.4.3 Variance of the Marginal Effects
Since we are interested in estimating the margirfattsf of the covariates predicting the birth
probabilities, it requires an extra step to calculate stendard errors of the marginal effects. The

probability distribution follows a logistic cumulative tlibution function,

G(x}) = prob(y; = 1lx") = 2% %2 (55 16

1+exp(x;'62)
Wherex* and @, were defined earlier.
Greene (2003: 674) shows that the asymptotic variante aharginal effects of a logit model can
be estimated by:

Asy.Var(®) = [G(1—G)1?V[I +(1-2G)x;03] (5.5.17)
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Whereft is the estimated marginal effectsjs the predicted probabilities derived by inserting the
predicted coefficients @, into (5.5.16)andl is ak x k identity matrix wherd is the number of covariates
plus one for a constant.is the estimated covariance matrixdgfand in our case, we use the Murphy-
Topel covariance matrix derived in (5.5.1).

Note that the values of the marginal effdésdo not require a correction for a two-stage
estimation because it is independent of the standard efrtirs first stage in the estimations. Therefoee th
marginal effects for the bootstrap method will be thae as the marginal effects using the Murphy-Topel
standard errors.

5.5 Testing for Sample Selection
Bias and Attrition Bias

Before we present the results of our estimationsapten 5, we test the presence of sample
selection bias and attrition bias. There are tweethfiit sources of potential biases which require further
examination. Firstly, the way we restricted the samptroup A, B and C may have created a sample
selection bias where unobservable characteristatsaffect sample selection could also be related to the
unobservable characteristics that predict the outcormgerest. Secondly, we have to examine whether
attrition from the sample creates an attrition bidee a@ttrition rates for the cohort that joined in 1998raf
twelve waves (including unmarried women) is about 37.0gmér@nd for the cohort that joined in 1997
after seven waves is about 37.6 percent.

Three tests were conducted to check: (1) if the critesgd in creating the sub-sample for this
study creates a sample selection bias; (2) whetherithareattrition bias; and (3) whether attrition creates
attrition biases on observable characteristicstsTwsre conducted using Wooldridge (2004) for (1) and for

one of the two tests of (2), and Fitzgerald, Gottschalt Moffitt (1998) for the other tests of (2) and for

3).

5.5.1 Testing for Sample Selection
The sample selection test is used to examine whetlobservable characteristics of being in the
sample are correlated with the unobservables of thdiequd interest (Wooldridge 2004: 552). This is the

Heckman’s sample selection bias problem extended to paadbd@st whether the way we restricted the
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sub-sample in section 5.1 biases our estimates. Using akmvand years observed in the sample, we
create a selection variabiewhich is equal to one if the observation is in group Al zero otherwise.
Following Wooldridge’s procedure (2004: 582), we run a two-stegkidan selection model where the
first stage is to predict selectionon the woman’s characteristics using a pooled pratik tfae second
stage is to estimate the log of the husband’s timeuséwork on a non-workday &2. The inverse mills
ratio (IMR) derived from the first stage selectionlptds included in the second stage and tested for its
significance. If the inverse mills ratio is signéitt, then we cannot reject the hypothesis that tere i
selection bias. We also conduct the same test faipgrB and C. We test this using all women person-year
observations in the sample with the exception for waeeffir

The real value of physical assets given from the ar@mparents to the woman (or couple if
married) while they are alive 12 and the physical and financial assets ever inteefiten the woman’s
parents to the woman (or couple if marriedt4®yare used as instruments to identify the equafidine
instruments have to be related to the whether anithgiVis in groups A, B or C (which is the first stage),
but unrelated to the error terms of the second equattonating the husband’s time in housework after
controlling for other factors (Wooldridge 2002). Phybead financial assets transferred from the parents
by inheritance or given can be considered to be exogehouksssince they are not likely to be affected by
an individual’s actions or behavior. The assets reptesn exogenous increase in wealth that is likely to
affect one’s decisions to form a family, possibly giyigreater incentives to have children. Alternatively

there could be an inverse relationship between wealtfertility as observed in developed countries

57. The question “what is the value of the physicaltaggeen by parents when alive?” was asked
in waves 2, 5, 6, 8, 10, 11 and 12. Since we do not Imfmariation for wave 1, when we lag this variable
by two years, we do not have the lagged value in yeareBcé] the number of observations is slightly
smaller than the size of the groups A, B and C sincenise the observations in wave 3. For missing years
after wave 3, assume that once a value is recordedtheisame in subsequent years unless other values
are recorded. If a value of zero is recorded, we asdumhéhie values are zero in the prior years.

58. The question “what is the value of the inheritanceey@u received from your parents?” was
asked in waves 2, 5, 6, 8, 10, 11 and 12. For the missingsva, 7 and 9, a question was asked “what
was the value of the inheritance received in the lastd2hs?” and hence the sum of the value of the
inheritance received in the last 12 months if her pgrassed away and the value of the inheritance ever
received by the prior year is used for waves 3, 4, Pand
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(Becker 1991, Hotet al1997). This in turn affects their probabilities of beingyroups A, B or C. But
they do not independently affect the husband’s time in haureatdter controlling for other variables.

The independent variables used are based on the womergstehatics since the husbands’
characteristics are missing if they are unmarriedefssinherited or given by the parents could be affected
by the family's wealth and her family composition. Hertogproxy for family wealth, we include her
father’s education dummies, whether she went to atprhigh school and the prefecture in which she
grew up. In order to control for family composition that coaffect inheritance or gifts, we include an
interaction term between whether she is a nonbirst daughter and the number of siblings she has. This is
a proxy for the birth order since this is not direetbked in the survey. Family wealth, family composition
and regional information also affect the differencegdlues and attitudes towards family formation and
intra-household division of labor developed by being raisetifierent regions and the family environment,
hence are included in both the first and second staigeatisins.

The husband’s time in housework on a non-workday is likebetaffected by the woman’s
probability of joining the labor force. As covariates include the year the woman was born, her
education dummies, the number of years she worked prioatriage for married women, and the number
of years she worked if unmarried and whether she livdd lvét mother at2. The year born also affects
the woman's life cycle such as having children.

We do not expect assets inherited or given by the pameimdapendently impact the husband’s
time spent in housework after controlling for wealth, fgrbeickground and composition and individual
characteristics.

The pooled two-stage Heckman using all person-year @ig@rs are given in Table 5.5.1.

The value of the physical assets given by the wonmgarants by-2 has a negative effect on the
probability of being in A (i.e. no children). The valokthe assets inherited by the woman’s parentszy
has a positive effect on the probability of being inngH{ one child), but has a negative effect of being in C
(with two children). This suggests that the relation betwfertility and assets inherited or transferred,
which is a wealth effect, could be non-linear. Thogé wiealth could have one child, but they could stop

childbearing with fewer children as observed in developed desnThe coefficient on the inverse mills
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ratio in the second stage for all three groups is goifgiant indicating that there is little evidence of
sample selection bias.
5.5.2 Testing for Attrition Bias
Here, we use two tests to investigate the presdrattrition bias, one by Wooldridge (2004) and
one by Fitzgeralét al(1998).
In the first test, we examine the presence of mttrivias by testing whether sample attrition is a
significant predictor in the estimations, followingethrocedures outlined by Wooldridge (2004; 581). This

examines whether attrition is correlated with thereieoms of the equations we are estimating. An attrition
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variables., is created which is equal to 1 if they drop from the danmpthe following year, and is equal
to zero if the observation remains in the samplaénfollowing year. The attrition variabfg., is included

in the estimations for the pooled IV Probit wherefirst stage is the log of the husband’s time in
housework and childcare on a non-workday and the secondpstdiets fertility probability. The attrition
variables.; is added in both the first and second stage estimatibespdoled IV Probit model was
discussed in the sections 5.3. We test for the sigmifie of the coefficient on the attrition variaklg . If

the coefficient ors., is significant, we suspect thgt, is correlated with the error terms causing biased
estimates. We also test for attrition bias in theatian model where the first stage is the husband’s time i
housework and the second stage predicts the fertility pildpayiven that they have not had a child until
then. The duration model was discussed in 5.4.

The results in Table 5.5.2a show that the coeffiadést.; is not significant for both the first and
second stages of the pooled IV Probit, indicating thexetis no evidence of attrition bias. The results from
the attrition bias test for the duration model arspnted in Table 5.5.2b, and it also shows that the
attrition variables;., is not significant in all cases implying that attritioias is unlikely to exist.

Next, we use the methodology outlined by Fitzgerald, $6lotilk and Moffitt (1998) to study the
effects of the first year’s characteristics on thebpbility of ever dropping out of the sample at somatpo
by 2004 which is the last year of the available data usipgobit model. The first year’s characteristics,
namely the 1993 and 1997 information, are used as indeperatémitles to predict the probability of
future attrition. The dependent variable “ever out of @afnis created and is equal to 1 if the respondent
dropped out of the sample at some point by 2004, and is equalaaf the respondent is always in the
sample. 32.7 percent of the 1993 cohort and 31.5 perc#im¢ GB97 cohort who were married in the first
year attrited at some point by 2004. Of particular inteiesvhether the endogenous variables in our
analysis, namely the husband’s time in housework on anmokday and the number of children predict
future attrition, controlling for first year’s soci@@omic characteristics (such as education, husband’s
annual labor earnings, the wife’'s year born and age atage). If the endogenous variables are significant,
it indicates that the endogenous variables have a diorelaith future attrition and our estimations will

cause an attrition bias.
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Table 5.5.2c. Ever-Out Attrition Probits Based on Fisar’'s Characteristics

131

1993 cohort all women

1997 cohort all women

Marriec in first yea -0.18: -0.469**
(0.127 (0.201
Year bort 0.0051: -0.059¢
(0.0122 (0.0562
Number of childre in first yea -0.0027 -0.14¢
(0.0453 (0.108
Lives with mothein first yea 0.0058( -0.306°
(0.112 (0.167
University graduat 0.0063: -0.133
(0.109 (0.169
Technical school, junior collec -0.015: -0.325**
(0.0728 (0.132
Lives in a netrcpolitan area in firs 0.11¢ -0.0077"
Yeal (0.0772 (0.132
Constar -10.3¢ 117.¢
(24.03 (110.8
Observation 150( 50C
PseudcR-square 0.006: 0.027:
Loglikelihooc -982.7890 -322.0125

Note All women including those who are unmarried in firsar. Coefficients reported. Dependent
variable: Ever out of the sample =1 if dropped at sonim& garing the sample, and ever out = 0 if always
in sample1993 characteristics for the 1993 cohort and 1997 tdréstacs for the 1997 cohort. Robust
standard errors in parentheses.

*** gignificant at 1%, ** significant at 5 %, * significardat 10%.

We use two subsets of sample of all women in 1993 and 1994 snbset of women who were
married in the first year and who reported on their husbaimde use. The former is presented in Table
5.5.2¢ and the latter in Table 5.5.2d. We only use a smaiber of covariates for this test following the
method applied by Fitzgera&t al (1998) who test for the significance of the endogenoushas starting
from only a few covariates. Once they find that theéogienous variables are significant (i.e. attrition bias
is likely to be present), they expand the specificatiomdiding more covariates. This is because starting
with a more parsimonious specification can inform us kadren attrition bias is present.

The results show that the number of children infitlseyear does not have a significant effect on
future attrition. Further, the husband’s time in housevdags not affect future attrition in Table 5.5.2c and
results are consistent for both the 1993 and 1997 cofibesefore, we can conclude that there is little

evidence of attrition bias for our estimation purposes.
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Table 5.5.2d. Ever-Out Attrition Probits Based on Fifsar's Characteristics

1993 cohort and
married in 1993

1997 cohort and
married in 1997

Number ofchildren -0.062¢ 0.057(
(0.0655 (0.201
Log of husban's time in housework in first ye 0.0040: -0.071¢
(0.0200 (0.0448
Year wife bori -0.019¢ -0.14¢
(0.0188 (0.121
Age at marriag -0.0569*** 0.082:
(0.0221 (0.0860
Wife is 2 years or more older than husk 0.13¢ -0.27:
(0.230 (0.765
Husband is 10 years or more older than -0.048° 0.571
(0.199 (0.468
Wife a university gra -0.11: -1.054**
(0.189 (0.533
Husband a university gr 0.090¢ 0.45¢
(0.111 (0.287
Wife a technical school, junior collel 0.099¢ -0.582**
(0.104 (0.252
Lives with wife's mother in first yee -0.10¢ -0.19:¢
(0.188 (0.477
Lives with husban’s mother in first yee 0.061( -0.28:
(0.105 (0.335
Lives in a metropolitan arein first yea 0.121 -0.38¢
(0.110 (0.268
Log of husband’s annual labor earnings the" 0.112° -0.18:
before the first yeé (0.0579 (0.349
Constar 38.2¢ 295.¢
(37.28 (240.4
Observation 83¢ 15¢
Number of observations that were ever out of 27¢ 50
sample
Log-likelihood -520.1164 -90.52372

Note Only includes women who were married in the first y€arefficients reported. Dependent variable:
Ever out of the sample =1 if dropped at some point duhiegample, and ever out =0 if always in sample.
1993 characteristics for the 1993 cohort and 1997 charadeffstithe 1997 cohort. Robust standard
errors in parentheses.

2The survey asks for the previous year’s husband’sregsni

*** gignificant at 1%, ** significant at 5 %, * significardat 10%.

However, women who were married in the first year ofgbén the 1997 cohort face a lower

probability of future attrition. However, the pseudo-R squédolw at 0.027 and therefore the size of the



133

bias caused is likely to be small. We test whethecliamges in marital status has an effect on attrition in
the following section.

5.5.3 Testing for Attrition Bias

on Observable Characteristics

Fitzgerald, Gottschalk and Moffitt (1998) test whetlare are attrition biases based on
observable characteristics. This occurs when attrdgonbe determined by an observed variaalgz that
does not technically belong in the equation of interest@Eraldet al1998). Fitzgeralet al(1998) shows
that this is problematic because we cannot estirhatmean value of the dependent varigttenditional
on the exogenous variables, becauatectsy through the attrition probabilities. Given that the itahr
status in the first year affect future attrition for #1897 cohort as shown in the previous section, we test
whether marital status affects attrition and whethewriddals who experience changes in marital status are
likely to attrite.

A dynamic attrition hazard model is estimated using tathodology outlined by Fitzgeradt al
(1998). The probability of attriting in the next period caeiodial on being in the sample in the current
period is estimated using a logit model. The dependent veuadtoition is equal to one if the individual
attrites at t+1, and is equal to zero if it remainth@&sample.

We use two sub-samples consisting of all women including uredavomen, and a sample of
only married women. The covariates include educatianyear the wife is born, whether they live with
their mother and whether they live in a metropolitam.aFer the sub-sample of only married women, we
include additional variables such as the wife’s age atiaga, the husband’s education, the number of
children, the husband’s time in housework on a non-workddhe annual labor earnings.

Following Fitzgeralcet al (1998), we create three sets of variables relatecetoltange in marital
status: the average probability of being married frioenfirst year until the current year; dummy variable
indicating whether they are currently married, relgetiivorced or newly wedded in the last 12 months;

and the number of years since the last maritalitian¥. Table 5.5.3 presents the estimation results.

59. This is the number the years since being marridivorced. If the woman was never married,
then the number of years since age 16 is used sincegilealge of marriage is 16 for women.
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Again, the dependent variables on the number of children artdi$band’s time spent in
housework do not significantly affect attrition in thexnperiod. Regarding the changes in marital status,
the probability of being married from the first yeathe current period, or whether a woman is currently
married, recently divorced or newly wedded do not havefantein attrition. However, women who have
not recently experienced a change in marital status haweea probability of attrition in the subsequent
period, shown by the negative coefficient on the ysmuee the last marital transition. Hence we find that
stability in marital status has an impact on attritedthough the pseudo R-squared values are less than
0.0172, which suggests that the bias caused by the stabitgrital status is likely to be small. Moreover,
for the duration model, when we estimate birth proliédsl(discussed in section 5.4), we take into account
the marriage duration to predict the first birth, arelttme elapsed since last birth to predict the secodd a
third births. Because the time elapsed since last lsitighly correlated with marriage duration, attrition
bias will be removed as it legitimately belongs in tight hand side variables. Therefore, we can conclude

that there is little evidence of a selection bias dtrdian bias for our estimations.
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Table 5.5.3. Dynamic Attrition Models with a Focus onritéé Status

Variables All women pooled Only married
women pooled
Probability of being marrie from first year until current ye -0.28¢ -1.67:
(0.790 (1.153
Marriec att -0.30:
(0.757
Divorced in last 12 montt -0.36¢
(0.529
Newly married in last 12 mont 0.40¢ -0.079°
(0.434 (0.552
Number of years sincthelast maritattransitior® -0.0311%** -0.0453*
(0.00864 (0.0191
Year bort -0.0011- -0.0411
(0.0116 (0.0212
Wife a university gra -0.024¢ -0.040°
(0.118 (0.185
Wife a technical school, junior colle -0.131 -0.13¢
(0.0864 (0.116
Lives in ametropolitan are att 0.127 0.19:
(0.0873 (0.118
Lives with wife’s mother at 0.037¢ -0.071¢
(0.116 (0.220
Age at marriag -0.0896***
(0.0250
Number of childre att -0.101
(0.0701
Log of husban's time in housework on a non workdayt -0.016:
(0.0241
Husband a university gr 0.18¢
(0.119
Lives with husban’'s mother at 0.045:
(0.125
Log of husband'’s prior year’s annual labor earr 0.0085:
(0.0507
Constar -0.34¢ 81.55°
(22.87 (42.38
Pooled bservation 17,28¢ 10,837
Number of attritiol 74z 40C
PseudcR-square 0.017: 0.012¢
Log-likelihood -3,009.078! -1,690.152

Note Logit coefficients reported. Dependent Variable Atnit=1 if attrite at t+1, attrition=0 if remain in
the sample at t+1.Cluster standard errors in parenthesmsdy ¥ammies included.

2If the individual has never been married, the duratioredimet marital transition is current age minus 16
since 16 is the legal age of marriage for women.

*** gignificant at 1%, ** significant at 5 %, * significardat 10%.



CHAPTER 6
RESULTS

In this chapter, we present the results from the firstagmh using the pooled IV Probit Model in
sections 6.1 and 6.2. The IV Probit addresses the que4fioes the husband’s time spent in housework
increase the birth probability, and does it only &ae the probability for the second birth?” The
estimations from the second approach using the durationl mr@dpresented in sections 6.3 and 6.4. In the
duration model, we ask, “does the husband’s time in houseafferdt the timing of birth given that they
did not have a birth until then?” We take into accourdpafcing of births by estimating time specific birth
probability in the latter, while the former ignoressing.

6.1 Results from the First Approach:
Pooled IV Probit Model

6.1.1 First Stage of IV Probit Model:
Husband’s Time in Housework

The first stage of the IV Probit estimating the logh&f husband’s time in housework on a non-
workday at-2 is presented in Table 6.1 for groups A, B antf @. our discussions, we suppress the term
non-workday at-2 for brevity. Cluster standard errors are shown in thekktadn the tables.

Following convention, tests of under-identification andreidentification restrictions are
conducted by estimating equations 5.4.1 and 5.4.2 as a firegmbility model with instruments, in other
words, by using an IV regression. Using the F statitecjnstruments are jointly significant for A and B
but is only marginally significant for C at 10 percent. \Weréfore suspect that the instruments are weak
for C and the results have to be interpreted with cautiansen J-statistic which tests the null hypothesis
that instruments are valid cannot be rejected and trer#fe instruments are valid for all three cases
(Cameron and Trivedi 2009). The under-identification test ukiadleibergen-Paap rank statistic shows

that the matrix of reduced form is not under-identifiedalbthree groups.

60. More accurately, is the log of husband'’s time plus 1 minut

136



Table 6.1. First Stage of IV Probit
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First stage IV

First stage IV

First stage IV

probit probit probit
Group A Group B Group C
Instruments
Husband’s mother age -30 at birtt 0.20¢ -0.356** 0.282**
(0.286 (0.152 (0.139
Wife and Husband’s mothers 31+ at k 1.603** -0.959’ -0.21¢
(0.607 (0.559 (0.461
Individual and household characteristics
Wife's year bori 0.048t¢ 0.038:¢ 0.232%**
(0.0474 (0.0369 (0.0252
Wife’s age at first birt 0.0695 0.196**
(0.0392 (0.0293
Wife’s age at marria( 0.059¢
(0.0624
Lived with wife’s mother at-2 -0.023¢ 0.14¢ 0.070¢
(0.802 (0.454 (0.254
Lived with husband’s mother &2 -0.38¢ -0.341 -0.430**
(0.382 (0.252 (0.183
Lived in metropolitan at-2 0.17 -0.10¢ -0.025¢
(0.307 (0.223 (0.182
Log husband’s annual labor earnings-2 -0.043¢ 0.055: -0.0075!
(0.0722 (0.0547 (0.0467
Log husband’s annual property earnings- -0.055¢ 0.017: 0.024(
2 (0.0401 (0.0241 (0.0159
Log of husband’s annual state transfer:-2 0.0303 0.0221*
(0.0158 (0.0104
Wife’s years of work experience befc -0.043: 0.047¢ 0.062¢
marriage (0.102 (0.0924 (0.0769
Wife’s years of work experience befc 0.0031: 0.00061: -0.0070:.
marriage squart (0.00873 (0.00920 (0.00914
First child is a girl * husband is firstborn ¢ 0.379**
(0.190
Wife is 2 years or more older than husk 0.49: 0.52¢ 0.087:
(0.595 (0.323 (0.496
Husband is 10 years or more older than -0.20(¢ 0.521 -0.034¢
(0.686 (0.465 (0.395
Educatiort
Wife a university gra 0.13¢ 0.505’ 0.31:
(0.477 (0.281 (0.262
Husband a university gr 0.948*** -0.475** 0.023¢
(0.362 (0.214 (0.188
Wife a technical school, junior collel -0.43¢ 0.439** 0.11¢
(0.349 (0.204 (0.174



Table 6.1 continue
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First stage IV

First stage IV

First stage IV

probit probit probit
Group A Group B Group C
Husband a technical schoal, junior coll¢ -0.054: -0.745* -0.081¢
grac (0.414 (0.320 (0.206
Husband'’s father a university g -0.29¢ 0.34: 0.311
(0.437 (0.223 (0.234
Husband's father a technical school, jur -0.55¢ 0.261 -0.181
college gra (0.824 (0.309 (0.235
Family Background
Husband went to private high sch -0.221 0.22( -0.012°
(0.332 (0.192 (0.178
Husband non firstborn son * number -0.10¢ -0.170** 0.13:Z
Siblings (0.310 (0.0778 (0.0949
Wife nor-first born daughter * number 0.17¢ -0.0028:. 0.185**
Siblings (0.255 (0.108 (0.0816
Husband is firstborn son * wife is firstbo -0.16( -0.31( 0.536*
Daughte (0.555 (0.256 (0.226
Region in which husband grew up during primary and junigh kchoof
Husband grew up in Hokkai -0.49¢ -0.704** -0.692°
(0.603 (0.350 (0.380
Husband grew up in Touha -0.15¢ 0.181 -0.40(¢
(0.511 (0.304 (0.310
Husband grew up iKita-kantc -0.41¢ -0.035] 0.13:
(0.531 (0.451 (0.379
Husband grew up in Tok 1.401 -0.28¢ 0.29¢
(0.908 (0.339 (0.455
Husband grew up in Chu -0.241 -0.472° -0.047¢
(0.407 (0.269 (0.189
Husband grew up in Shiko -3.216%** -0.20¢ -0.23¢
(0.675 (0.577 (0.430
Husband grew up in Kyush 0.15( -0.587***
(0.260 (0.226
Husband grew up in Okina 0.80: -0.283
(0.715 (0.467
Husband grew up in Kyushuu or Oking© -0.641
(0.453
Constar -94.6¢ -74.0% -455,9%**
(93.60 (73.26 (49.65
Observation 54¢ 1,381 2,99(
Test
Joint significance of instruments -square 6.94** 6.54** 4.74*

test
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First stage IV

First stage IV

First stage IV

probit probit probit
Group A Group B Group C
Tests from IV Reg
Kleiberger-Paap LM rank statisi 4.648° 5.870° 4.63*
Hansen J statis 0.252 1.927 0.47¢
F statistir 3.24* 3.04** 2.31*

Note Coefficients reported. Yearly dummies included. Dependariible: Log of husband’s Time in
Housework and Childcare on Non-workday at t-2. Clustedstaherrors in parentheses.

#Shows highest educational attainment. Reference catémyanjfe is middle school and high school
graduates, and for husband is middle school and higlolsgrexduates.

®Indicates the region in which the husband grew up the lodgeisig primary and junior high school.
Reference category is Metropolitan Tokyo area (Shutokédefropolitan Osaka area (Kansai area) and
Chugoku.

¢ For group A, husbands who grew up in Okinawa is groupedtimgte that grew up in Kyushu because of
the number of observations is small.

*** gignificant at 1%, ** significant at 5 %, * significardat 10%.

For group A, the interaction variable indicating thathineband’s mother and wife’s mother were
31 or older at their births has a positive effect onhiligband’s time spent in housework. But it has a
negative effect on the husband’s time spent for groufylign the husband’s mother was between ages
26to 30 when he was born has a positive effect on hisilootidn to housework for group C, yet has a
negative effect for group B. The effects of the insenta indicate that they move in different directions.

In order to ensure that this result does not reflectliference in age distributions for each group,
we use two methods. Firstly, we compare the mean age tiusband’s mother at birth by each group
presented in Table 6.1a. The mean age for each group is2abyesrs old and there is no statistical
difference in the mean values. The only differencevieaked in the maximum ages. The maximum age is
lower for A (39) than for B and C (45 and 43). We alsopmara the age of the wife’s mother at her birth.
For the wife, we find that the wife’s mother’s agdiath for A (28.1 years) is about one year older than for
C (27.1) and the difference in mean values is statistisaglyificant. (The differences in the mean values

between A and B, and between B and C are not sgnt). However, if the age of the wife’s mother at
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birth has an effect on her daughter’s age at birth, we@ted for this by including the wife’s age at first
birth (for B and C), and the wife’s age at marriage (fpP*Aherefore, we do not expect the wife’s
mother’s age at birth to have an independent effect oartbleservable characteristics predicting fertility

after controlling for the observable variables.

Table 6.1a. Age of Husband’s Mother at His Birth and Ag&/i&’s Mother at Her Birth by Group

Pooled Standard

Age of husband's mother at his birth . Mean L Min Max
observations deviation
Group A 548 26.97 4.00 19 39
Group B 1,381 27.08 3.88 18 45
Group C 2,990 27.09 4.35 18 43
Age of wife's mother at her birth POOqu Mean Staf‘df"“d Min Max
observations Deviation
Group A 548 28.13 4.36 19 44
Group B 1,381 27.84 4.04 18 44
Group C 2,990 27.12 3.97 18 42

Secondly, we analyze the kernel density distributiorth@husband’s mother age and the wife’s
mother’s age at birth by comparing the distributions bygrhown in figures 6.1 and 6.2, respectively.

For the husband’s mother, the age of the mother atibisimilarly distributed by each group.
Group C’s distribution lies slightly to the left of &A@ B. For the wife’'s mother, the difference in the
distribution is pronounced between A and C, where Gildution lies to left of A (i.e. at a younger age).

In summary, the difference in the mean values of the husbamather at birth is not significantly
different between groups. The only difference is seeghe@maximum ages of the distributions. The
opposite direction of the instruments shown in the fiegjes [V Probit result may reflect this difference.
The mean wife’s mother at birth for A is significandifferent than C, including its distributions. But we

controlled for the difference by including wife’s ageiedtfbirth (B and C) and age at marriage (A).

61. The correlation coefficient between the wife’sheo’s age at their birth and wife’s at first
birth is 0.1 for B and C. For the wife’s mother’s agbieh and wife’s at marriage, it is 0.04 for A. As
mentioned before, the wife’'s age at marriage is a gomdydor wife’s age at first birth as they are highly
correlated (for B and C) at 0.84.
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The Stackelberg model predicts that the husband’s clottbovironment, his family's socio-
economic condition and family composition affect his pption of how much men should perform
housework based on gender nori@f,(;). This is expected to be positively related to the arhofin
housework he performs. The results from the 1V Probiicate that the prefecture in which the husband
grew up has an effect on his contribution to housework, wddnfirms that his attitudes and behavior
towards housework is affected by his perception of gendarsprevalent in the areas in which he grew
up. For example, men who grew up in the northern islaitbkkaido perform less housework for both B
and C. Men from the southeastern island of Shikoku f@nél,the southern island of Kyushu for C also
contribute less housework. Hence, men who grew up in faeasay from Tokyo, Osaka and Chugoku
are likely to possess more traditional attitudes towgedsler roles depicted by a lowéF ..),
consequently reducing his time to housework.

The family composition affects one’s behavior towardasework too. For B, if the husband is
not the firstborn son, the more siblings he has, #sHhe contributes to housework. This is not surprising
since men who are not firstborn sons are often corezside be less responsible and if he has more siblings,
he may not have had to do much housework in his upbringing,Rbe husband contributes more when
his wife is not a firstborn daughter and the more gijslishe has. This indirectly confirms Holloway and
Behrens’ (2002) study that firstborn girls are expectdzbtmore responsible than their younger siblings,
whereas a non-firstborn daughter with siblings mayhast had to perform housework. Consequently,
husbands married to non-firstborn daughters may hasentibute more.

From the theoretical model, it was anticipated thageéHiving in a more tightly knit community
such as in non-metropolitan areas, may have a negéget en the husband’s contribution to housework
because there is pressure to conform to the nondiedited byx). However, the dummy variable for the
couple living in a metropolitan city is not significdot all three cases. It should be noted, nevertheless,
that the dummy variable for living in a metropolitaeamay not adequately capture how tight knitted the
community in which the couple lives where there are stropigessure to conform to social norms.

For couples with two children (group C), the husband perfonore housework when the wife is

younger shown by the positive coefficient on the yeamilfeeis born. This likely reflects the life cycle of
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the wife since the couple is more likely to have yourmhéddren when the wife is younger for C, eliciting
support from the husband. For A and B, the year the iwiborn is not significant. As discussed in the
previous chapter, for a larger percentage of couples ih@sibeen 8 years or more since the last child is
born, than for B. The reason why the year the womaaris is significant for C, but insignificant for A

and B could be because their youngest child for C on awvésagider than B, and the year the wife is born
is a driving factor for C, whereas for A and B, tleaborn is not a driving factor in fertility decis®
because they don’t have children for A and their youndekt is younger for B.

The wife’s age at first birth is positively correlatedh the contribution from the husband for B
and C suggesting that women entered into motherhoodadd@nage is more likely to receive support
from their husbands. This could arise because womerhaththeir first child later in life (for B and C) are
more likely to have helpful husbands, or because they arelikely to have younger children. Age at
marriage has no effect on the husband’s contributioA for

For C, living with the husband’s mothert& reduces the husband’s unpaid work, while living
with the wife’s mother a2 has no effect on the husband’s contribution to housewik.suggests that
the husband’s mother living in the household allowshilband to reduce his contribution in housework,
but this is not the case if the couple lives withulife’'s mother. Which mother cohabits with the couple
seems to have a differential impact on the husband’s botitm to housework suggesting that it could
affect the dynamics between the spouses. From the hush@mdpectives, living with his mother-in-law
may prevent him from slacking off on household respdlitsb, as is the case if he lived with his own
mother.

The log of the husband’s government transfet2dtas a positive effect on the husband’s time
spent in domestic work for B and®€As discussed in section 5.2.3, child allowance is providéolt and
middle income families with young children. Hence, tosld be explained by: (a) the husband taking on

more household responsibilities when he has a younger ohifl) the husband of low or middle-income

62. This is excluded for A because the instances of romeases are rare. The government
transfers are mostly related to child allowance asthinces of unemployed men are rear. 99.0% of
husbands in the sample had jobsaand therefore are unlikely to have received unemploytemefits
att-2.
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family performs more housework. However, since we @bifior the husband’s annual labor and property
income (which do not show significant effects on houskffrwe expect the positive effects of
government transfers on the husbands’ housework to be redateglage of the youngest child. In other
words, the younger the youngest child, the more housewerusband performs.

Educational attainment affects the husband’s contributibroisework for couples with one child
(group B). Husbands who are junior college or technwab@ graduates, or university graduates take on
less household responsibilities than men who are midt@sor high school graduates (i.e. the reference
category). This could be because education increashsishand’s offered wage creating a substitution
effect away from unpaid work. In contrast, for couples witrchildren (A), husbands who are university
graduates contribute more to housework than the refeoategory’* For this group, income effect seems
to dominate the substitution effect. In other wordshilgher the wage, the person does not need to spend
as much time in the workforce to obtain the same levieloome, leading him to spend less hours in paid
work and possibly more in unpaid work. For couples with twiltedn (C), education does not affect the
husband’s time spent in housework.

Contribution to unpaid work is higher for men marriedvtomen who are university graduates,
junior college or technical school graduates, than thageied to junior or senior high school graduate
women for B. Women university graduates and junior coltegechnical school graduates in B were less
likely to have had a job &t2 than high school graduates which is consistent withrfgsifrom other
studies (Ministry of Health, Labour and Welfare 2008a, Ysrita 1999). This implies that husbands who
are married to university graduate women would spendifeeson housework. On the other hand, a higher
percent of university graduate women in the labor foragkwn regular staff positions than high school
graduates, and regular staff jobs tend to require workimg thours (Ministry of Health, Labour and
Welfare 2008a). This implies that the husbands married te saucated women would perform more

housework. Hence the positive effect of the wife’s edanain the husband’s housework seems have

63. In fact the correlation coefficient between the huasks labor income and government
transfers is negative as expected but small at -0.125.

64. This is consistent with the findings in Australia, Iseaeel U.S. (Floro and Miles 2003, Gronau
1977 and Bianchi, Milkie, Sayer and Robinson 2000).
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outweighed the negative effect. For C, the positivecetiethe wife’s education on the husband’s
housework seems to have canceled out the negative &ffédtas no effect on the husband’s contribution

to housework.

6.2 Predicting Fertility: Pooled 1V Probit

The average marginal effects predicting the firstpisd@nd third births are presented in table 6.2.
For each group, two sets of results are presentedp(@l@d Probit model using observed log of the
husband’s time in houseworkta®; and (b) the pooled IV probit model using predicted lognoé in
housework at-2 from the first stage. The former does not control lier éndogeneity of the husband’s time
in housework, while the latter does so by using instraweeriables. In the next section, we discuss the
probabilities of each birth in turn. The cluster staddarors calculated from the marginal effects are
shown in the brackets. The wald test of exogeneity shioaighe correlation coefficient between the error
terms of the first and second stagende ., are independent for A and C. The correlation coeffidiant
B is —0.833 and is significant at 10 percent for B. Théans that the unobserved characteristics and
shocks at-2 that are correlated with the husbands to work longerraedtic chores and childcare are
likely to have a negative effect on unobservable ataristics for fertility at.

6.2.1 Group A: Predicting the
Birth of the First Child

The husband’s time in housework does not affect the pilglyaf having the first child as shown
in the Probit in Table 6.2. This contradicts our hypsihéhat the more the husband contributes, the higher
the wife’s higher birth probability. Further, in thé Probit model, a 10 percent increase in the lodnef t
husband’s time actually reduces the birth probability Byp2rcent and this is marginally significant at 10
percent. The result suggests that women decide to havdrtathild even when their husbands are not
helpful. Since we use a log of the time spent plus onetmiaul0 percent increase in the log of the time
spent in housework plus one from the average amounts to 2iufemof housework. Hence a man
increasing his housework contribution by 25.2 minutes could esithecfirst birth probability by 2.8
percent. While 25.2 minutes seem small to cause such @icedin birth probability, this figure represents

about 50 percent of the time Group A’s men spent in hougewasrseen in the descriptive statistics in
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Table 5.1.2, men in Group A only spent 49.4 minutes of lwerdeon a non-workday. The spike in
housework men perform occurs only when the first chilobre bTherefore, men in Group A would have to
increase their housework contribution by 50 percent toecawsduction in birth probability. Table 5.1.2
also shows that men married to women who had theirchiikt att only spent 40.3 minutes in housework
on a non-workday at2 compared to 51.4 minutes for men who didn’t have a chiidFer either group,
regardless of whether they had a child or not, men dipmtime in housework and the difference on
average is only about 11 minutes. Therefore, women sekavéotheir first child regardless of whether
their husbands are helpful or not since men without @nldpend little time in housework to begin with.

Younger wives (i.e. the higher the year born) hakigher first birth probability, all else equal.
Each year difference increases the likelihood ofrirgtie first child by 13.4 percent in the IV Probit
model. Age at marriage also raises the birth probgliit1 1.6 percenfor each year a woman delays
entering into matrimony. The marginal effects of tharybe wife is born and age at marriage are smaller
for the Probit which are 3.1 percent and 2.5 percergeotisely. Older women are less likely to have a
first child either because they do not want childsebecause they are likely to face a lower fecundity. B
women who married later in life face a higher likelidad having their first child.

Women married to men ten years or older than his aife & 59.3 percent lower birth probability.
This could be because older men do not want to face trsgcphburden of childcare or because of
increased risks in pregnancy associated with older pasgagFisch 2005).

Contrary to expectations, growing up in different regidoas not have an effect on the birth
probability. Therefore factors that affect the fiosth probability are mostly related to the wometifs |
cycle and to some extent, her husband’s life cycle. &yibnal factors, education, family wealth,
background and current income do not seem to have dicagnieffect.

6.2.2 Group B: Predicting the
Birth of the Second Child

We find that the husband’s contribution to houseworttk2dhas a positive effect on having a

second child att. A 10 percent increase in the log of the husband’s tinn@usework increases the

probability of childbearing by 0.12 percentage point andysifitant at 5 percent in the Probit model.
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When we use the IV Probit model, the magnitude of phedfcted) husband’s time in housework on
fertility becomes larger. A 10 percent increase inldigeof the husband'’s time in housework increases
fertility probability by 3.7 percent and is significantlapercentThe results confirm our hypothesis that
that the husband’s time in housework increases the ftibtpaf having a second child, and the magnitude
of the effect become larger when we control for thdogeneity. But the IV estimation shows larger
standard errors giving less precise estimates. Nesless, this suggests that there is a downward bias in
the husband’s contribution to housework in the Probimesions compared to the 1V Probit model. In
other words, the unobserved characteristics that eauserease in the husband’s time in housework
actually reduce the likelihood of childbearing. All etemstant, men who spend more time in domestic
chores and childcare prefer to have fewer chil@fdmis could be because men who allocate more time in
housework do not want to have another child becauserthgyconsider it to be a burden themselves.

What does a 10 percent increase in husband’s time inworkseepresent? In Table 5.1.2, the
husbands in B spent on average 176.1 minutes in housework &itduehbn a non-workday &2. In the
IV Probit, a 10 percent increase in the log of thestspent plus one translates to a 120.12 minutes increase
In other words, if a man increases his time spent onelmmr& and childcare by 120.12 minutes on a hon-
workday, he and his wife will face a 3.7 percent higher Ipirtbability in the subsequent period.

Looking at other factors affecting fertility, the yahe wife is born is significant in both models.
The younger the wife (i.e. the higher the year bdh® higher the birth probability, and each birth year
increases the likelihood by 2.7 percentage in the Prdb&.pErcentage is larger when we control for
heterogeneity in the IV Probit model where the margfigict for the wife’s year born is 7.7 percent. This
shows the importance of the women'’s life cycle in aheieing fertility. However, the age at first birth does
not appear to be a significant factor in the secont pimbbability.

Men who are graduates of private high schools as a/ fpooxamily wealth have a 5.9 percent
lower birth probability in the Probit model. The magd# also becomes larger in the IV Probit model

where it reduces the birth probability by 28.7 percentagd.pdil else equal, the family wealth effect

65. This result could be anticipated from the fact thatctirrelation coefficient between ande;,.
2 IS negative.
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appears to reduce the likelihood of having a second amildtauples stop having children after one child.
Previous literature has attempted to explain the invetaganship between wealth (or income) and
fertility in developed countries by arguing that as wealtheases, households demand quality over
guantity of children (Becker 1991, Hatr al 1997). However, the husband’s labor earnings, property
income or government transfers which are also indisatbwealth and income are insignificant in the IV
Probit model.

Husbands who are more educated face a higher birth giighallen who are university
graduates have a 26.8 percent higher birth in the IV Praidel. All else equal, a more educated husband
is likely to have a stable job and this could explasgbsitive effect on fertility. While current income
does not affect childbearing, expected future incomehmsag a positive effect on second birth probability.

As we saw in the first birth probability, when thiesband is 10 years or older than his wife, the
couple faces a lower birth probability of 41.4 percernthalV Probit. Therefore we find that women
married to older men are less likely to have theit &red second child.

In addition to life cycle factors, family wealth anethusband’s education affect the second birth
probability. However, consistent with A, current in®, the wife’s education and regional factors are not
significant factors in predicting fertility in B.

6.2.3 Group C: Predicting the
Birth of the Third Child

The results from the Pooled Probit and 1V Probit medblbw that the husband’s time in
housework does not have any significant effect on theapility of having a third child. Hence, we find
that the husband’s contribution to housework only affgegrobability of having a second child, but it
does not affect the probability of having the firstlard child. This suggests that the wife gains
information about the husband’s helpfulness after ttik birthe first child. The results also indicate that
the unhelpful husbands were already weeded out beforatisition into the second birth, explaining why
time in housework is not significant for the third birttolpability. In other words, they did not enter into

two child couples (B) to begin with.
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Looking at other factors predicting the birth of thd child, the year the woman is born is
insignificant in the IV Probit model. Further, the agéirat birth is insignificant in both models, consigte
with the earlier findings in the second birth probayailit

In the Probit model, living with the husband’s mothtet-2increases birth probability by 2.6
percentand the effect becomes larger at 36.7 percent in tH&rdtit model

The proxy variables for family wealth such as the fasheducation or whether the husband went
to a private senior high school are not significarpriedicting the third birth, unlike for the second birth.
This could indicate those who had more family wealtpseéd having children at one child, and therefore
they did not transition into group C.

Women’s education is insignificant consistent with oudifigs in estimating the first and second
birth probabilities.

The husband who has a university degree reduces tHevthir probability by 27 percent
suggesting that when the husband is more educated, the cangptasre likely to have two children, but
are less likely to have a third child.

Regional factors affect the third birth probabilitit##en who grew up in Hokkaido have a 49.9
percent higher probability, while men who grew up in Okiadace a 62.8 percent higher birth probability.

In summary, we find that the husband’s time spent in hougeovdy has a positive effect on the
second birth probability but no effect on the first #mcd births. It suggests that the husband’s time spent
in housework before the first child is born is not adymdicator of how helpful the husband is going to be
in childcare. But his contribution to housework and childedier the first child is born is a good indicator
of how helpful he is going to be after the second dkilabrn. Women's life cycle factors, namely the year
she is born, affect fertility but the age at firstioidoes not impact on the second and third birth
probabilities. Family wealth has an inverse relatigmsimly with the second birth probability which is
consistent with findings in developed countries. Howewerfind no effects of current labor and property
earnings and government transfers on fertility. The hubbaducation has a positive effect on the second

birth probability, but a negative effect on the thirdtbi
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6.3 Results from the Second Approach:
Duration Model

We review the results from the first stage of the tilomamodel in 6.3.1 and analyze whether the

husband’s time in housework affects the timing of birtedation 6.3.2.
6.3.1 First Stage of Duration Model:
Husband’s Time in Housework

Table 6.3 presents the first stage of the duration nesihating the husband’s time in
housework on a non-workdayta2. The first column of each group shows the pooled OL#&astis
allowing for the standard errors to be correlated lskbold. The second column of each group shows the
pooled maximum likelihood estimation using maximum liketitd¢ML) standard errors shown in equation
(5.5.14)', but repeated observations by household aredraatindependent because the Murphy Topel
standard errors (for the second stage of the duratimfeinare not available with cluster standard errors.
Note that the OLS coefficients are equivalent to maxintikelihood coefficients, and the only difference
between the two columns is the standard errors (Gi2@0®). We expect the OLS standard errors to be
larger than ML standard errors because the sum of squesmiddals is divided by the number of
observations for the ML (as shown in equation 5.5.14")fdsuhe OLS, the sum of the squared residuals is
divided by the number of observations minus the number oleafiry variables plus a constant (Greene
2003). Consequently, the denominator of the OLS standamd és smaller than that of the ML standard
errors. In addition, clustering the standard errors bydimld is expected to increase the variance
especially for time invariant variables where theastousehold correlation over the sample period is one
(Cameron and Trivedi 2009).

As predicted, the cluster standard errors are larger tledvlthstandard errors without the
clustering by household.

We exclude the year the wife is born because it is higtilinear with the duration variables.
When the wife is older (i.e. the lower the year Boitris likely that the duration of marriage or theation
since last birth is longer. The woman'’s life cycléaken into account by including the age at marriage or

age at first birth.
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The instruments are jointly significant using the Ristie but the F-statistic is only significant at
10 percent for B and C when we use the OLS cluster standard.d-urther, the instrument the husband’s
mother was age 26-30 at his birth is only significaritOapercent for C. Hence, we suspect that the
presence of weak instruments and we have to intef@se results with caution.

Following convention, the tests of over-identificatiortrieson and under-identification are
conducted assuming a linear probability model, in otfeeds with an IV regression. The Kleibergen-Paap
LM rank test of under-identification test shows ttneg inatrix of coefficients is identified. The Hansen J-
statistic for the OLS estimates indicates that s iments are valid. However, the Sargan test for over
identification of instruments fails for group B in the_Mstimation, hence we have to exercise caution in
interpreting the results for B.

Marriage duration (0-4 years, 5-8 years) has no effett@husband’s time in housework for
couples without children (A). For couples with one chilogr B), we create a dummy variable indicating
one year since first birth at tintevhich is necessary for assessing the impact of dursitae last birth on
fertility at t. This variable is equivalent to one yd&aforethe first birth at time-2. Therefore including this
variable in the first stage estimation is equivalergggessing the impact of one year before the first birt
on husband’s time in houseworkt#. Even though this variable does not belong in the fiegtesequation,
it is necessary to include it for identification purpog&®oldridge 20025° As we saw from the descriptive
statistics in section 6.2, the spike in the husband'sibotion to housework occurs when the first child is
born. Therefore, as expected, a year before the fiilstis born at-2 has a significantly negative effect on
housework at-2. The child being 0-5 years oldta2 has a positive effect on husband’s time in housework
for group B. For couples with two children (C), we fingiear before the second child is born and the
second child being ages 0-2-&has a positive effect on the husband’s time in houseatdfR. In
summary, we find that: a) marriage duration has notefietime in housework; b) the birth of first child
causes a hike in the husband’s contribution; and c) the yothrggoungest child, the higher the husband’s

contribution to housework.

66. Wooldridge (2002) calls the first stage estimation a rediacen equation.
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Age at marriage has no effect on the husband’s unpaid wok fSimilarly, the age at first birth
is insignificant for B. In contrast, the age at flosth has a positive effect on time spent in housewarlCt
This suggests that women who had their first child iatéfe are married to more helpful husbands.

For B and C, husbands contribute less to housework dabhple lived with the husband’s mother
att-2, while living with the wife’s mother has no effetthis is consistent with our findings from the first
stage of the IV Probit model for C. When the womanysd&s older or more than the husband, his
contribution to housework is higher for B.

When the husband is a university graduate, he perforons housework when the couple has no
children (A), but he contributes less to housework wthercouple has one child (B). Husbands of more
educated wives (technical school or junior college grad)ialso take on more unpaid work for B. Women
who are more educated are more likely to withdraw fiteeabor force when the first child is born and
less likely to return to the workforce. This is expedtetave a negative effect on the husband’s unpaid
work. But more educated women who are in the labor fareenore likely to work longer hours causing a
possibly a positive effect on the husband’s time in heade Therefore, the positive effect seems to have
outweighed the negative effect for B. But we see naeffethe wife’s education on husband’s unpaid
work for C, hence the negative effect cancels ouptsitive effect.

When the husband is not a firstborn son, the morimgibhe has, the less housework he performs
for B. As discussed earlier, this is not surprisimggimen who are not firstborn sons are consideree to b
less responsible and with more siblings, he may not beea required to help out in the house. Conversely,
if the wife is not a firstborn daughter, the moreiniiph she has, the more the husband has to contribute to
unpaid work for C.

Regional factors have an effect on housework. Men wha gpein the northern island of
Hokkaido contribute less to housework for B and C. Simgilanlen who grew up in the southeastern island
of Shikoku and the southern island of Kyushuu perform lessidimmak for A and C, respectively. Hence,
as expected, men from areas away from the large Mettapalieas tend to have more traditional attitudes
towards gender roles. In contrast, husbands who grew up sothhern island of Okinawa do more

housework for B. But Okinawa was separate from Japan riee sione during its history (as an
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independent kingdom and as a U.S. occupied territory)meairttains a unique culture (Kerr 2000). The

results suggest that they may be less traditional infesir towards gender roles.

6.4 Predicting Time Specific
Birth in a Duration Model

In this section, we estimate the birth probability inrgervalj given that they did not have a birth
at the end of the last intervjal. Hence it represents a time specific birth probigbiln the discussions
below, for brevity, we refer to time specific birthopability as birth probability, or the timing of Hir For
each group, three sets of average marginal effectstbfgdswbabilities are presented in separate columns:
(1) a pooled duration model using the observed log of thealhdss time in housework; (2) a pooled
duration model using the predicted log of time in housewuark the first stage and adjusting the standard
errors of the second stage using a bootstrap methodwstering the errors by household; and (3)
estimation of the marginal effects is the same ad(®)nstead, we adjust the standard errors using the
Murphy-Topel method discussed in section 5.5.1. All modalsras a logistic distribution. While (1) does
not control for the endogeneity of the husband’s time ursbwork, (2) and (3) does so by using instrument
variables. The average marginal effects for the¢ fsecond and third births are presented in Tables, 6.4A
6.4B and 6.4C, respectively. The STATA procedures to caéctite Murphy-Topel standard errors follow
Hole (1996), while the procedures to calculate the standams ®f the marginal effects for (c) benefited
from Sribner (1996)'s dlogit2 ado file.

Cameron and Trivedi (2009) argue that the standard errors gee \dien they are clustered than
when we treat the repeated observations by househmldeggendent because a positive correlation in the
error terms by household, especially for time invanamiables, is likely to cause the standard errofeto
larger. As expected, we find that the bootstrap standescsallowing correlation within households
(column 2) are larger than the Murphy-Topel standard eftolsmn 3) in tables 6.4a, 6.4b and 6.4c. The
bootstrap standard errors, clustered by household, degrpceover the Murphy-Topel standard errors

because there is likely to be a downward bias in thoe tsrms for the latter.
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6.4.1 Group A: Predicting the Timing
of the Birth of the First Child

The husband’s time in housework does not have an effegbieaiiming of the first birth as shown
in Table 6.4a. The duration of marriage has a postfifeet on the timing of the first childbirth. Couples
married for 4 years or less, and for 5 to 8 yearsdag®.6 percent and 24.6 percent higher time specific
birth probability, respectively in the duration modelsmgsnstrumental variables (i.e. columns 2 and 3).
The marginal effects are slightly larger in the IV mddelumns 2 and 3) than when we use the observed
husband’s time in housework (column 1).

Only the marriage duration variables are signifi¢garihe first time specific birth probability.
Other factors are insignificant.

6.4.2 Group B: Predicting the Timing
of the Birth of the Second Child

In table 6.4b, we find that the husband’s time in houskwoes not have an effect on the time
specific birth probability in the model using observed timkousework (column 1) and in the model using
the predicted time in housework from the first stage Witbtstrap standard errors and Murphy-Topel
standard errors (columns 2 and 3).

A couple faces a higher time specific birth probabifitye first child is a one year old &t
controlling for other factors. The marginal effecte aignificantly larger using the 1V approach at 26.7
percent (in columns 2 and 3) than when we use observedtinmisework at 11.6 percent (column 1).
When the first child is between the ages of 2-7, tobability is 17.4 percent higher. This suggests that
once the first child is born, instead of spacindisircouples are likely to plan for another child
immediately. Newman and McCulloch (1984) suggest that coupdgsshorten the inter-birth intervals

because having children closer together may produce edesofrscale and lower the cost of childcare.
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The older the age at first birth, the lower the sedwrtt probability (by 2.05 percent). This
suggests that when women entered into motherhood at adgethey are less likely to plan for another
child or they face a lower fecundity because they aterolrhis is as expected.

The husband being a graduate of a private high schdaktes time specific birth probability by
8.75 percent (in columns 2 and 3). Hence, we find thatyfamsalth and time specific fertility are
inversely related.

When the husband is a university graduate, the cougds fa7.45 percent higher probability in
the 1V model (columns 2 and 3). But the husband’s annual &fwbproperty income do not affect fertility.
Education could be related to future income stability windurn affects fertility.

The log of the annual government transfers has a positeet on the timing of the second birth.
A 10 percent increase in the log of the government tram¥feeping other factors constant, is likely to
raise the time specific birth probability by 0.0496 perdeiihe Duration model with 1V which is fairly
small. Child allowances, which are likely to make up nodshe government transfers, are provided to
younger children in low and middle-income families.ddscussed in section 5.2.3, in addition to central
government policy, there are ward and city specific pedithat expand the eligibility or levels of the child
allowances. The regional dummies cluster prefecturesdigim and indicate where the husband grew up.
Hence they do not control for ward and city levels wehtbe couple currently resides. Since we controlled
for the age of the youngest child and the husband’s atah@land property income, this result suggests
that local government specific policies at the ward atydevels on child allowances could have a positive
but small effect on the birth timing.

Duration since last birth, women'’s life cycle, famialth, the husband’s education and
government transfer affect the timing of the second Hintbontrast, regional factors, the wife’s education
and the husband'’s labor and property income are notiseymif

6.4.3 Group C: Predicting the Timing
of the Birth of the Third Child
We find that the husband'’s time in housework does nettfffie timing of the third birth

probability in table 6.4c. Further, duration since kath also does not impact the timing of birth.
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Couples living with the husband’s mothet-&thave a 2.84 percent higher time specific birth
probability. This indicates the importance of the presasf help in the household with housework and
childcare in determining the timing of the third birthvéh the amount of care required to look after three
children, the presence of a mother in law seems t d¢rucial factor in the fertility decision.

When the husband’s father is a technical school orfjuoitege graduate, the couple faces a
lower time specific birth probability. Since this iproxy for family wealth, this shows an inverse refatio
between family wealth and fertility. But the husbdmeihg a private senior high school graduate is not
significant.

In contrast to B, when the husband is a university gradties time specific birth probability for
the third child is lower. This means that the husband’satttucand time specific birth probability has a
non-linear relationship. When the husband is more edydagdouple is likely to stop having children at
two. The wife’s education has no effect on fertility.

For the timing of the birth of the third child, the hast’s education, family wealth and living
with the husband’s mother are important factors. Dunatioce last birth, women's life cycle, the

husband’s non-labor income and government transfersotisgnificant in fertility decisions.

6.5 Robustness Check

From 6.3.1, we found the variation in the husband’s timteousework is affected by the age of
the youngest child (equivalently the duration sincebast), and the hike in his contribution occurs when
the first child is born. We want to make sure thatrésilts obtained in the 1V Probit in 6.2.2 (hamely that
the husbands time in housework-&thas a positive effect on the second birtt) & not driven by the fact
that some couples in group B did not yet have theirdhiéd att-2. These are couples whose first child is
one years old at(which is equivalent to one year before the first ctsldorn at-2). In other words, we
want to make sure that the positive effect of the hutbaime in housework on second birth probability is
not driven by the kink in the husband’s contribution caumeithe birth of the first child.

Therefore a pooled 1V Probit was estimated to pretizsecond birth by excluding these couples
(i.e. the first child is one year old@tshown in Table 6.5. We find that the husband’s tineosework in

the IV Probit excluding couples with a one-year old childhes a positive effect on fertility and is
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significant at 5 percent. Further, the magnitude offffect is larger than before. A 10 percent increase in

the log of the husband’s time in housework2increases second birth probability by 3.12 percent at

Hence, we can confirm that it has a significant orsdge®nd birth, even if we exclude those that did not

have their first child at-2.

Table 6.5. Predicting Second Birth in IV Probit Model, Exithg Couples Who Did Not Have Their First

Child at T-2

Group B excluding couples who
did not have first child at t-2

Endogenous Variable

Predicted log of husband’s time in housewor}-2

Individual and household characteristics

Wife’s year bori

Wife’s age at first birt

Lived with wife’s mother at-2

Lived with husband’s mother &2

Lived in metropolitan at-2

Log husband’s annual labor earnings-2

Log husband’s annual property earnings-2
Log of husband’s annual state transfer:-2
Wife’s years of workexperience before marrie
Wife’s years of work experience before marriage
First child is a girl * husband is firstborn ¢
Wife is 2 years or more older than husk
Husband is 10 years or more older than
Educatiort

Wife a university gra

Husband a university gr

0.312%
(0.143

0.089:
(0.0674
0.0097:
(0.0491
0.093(
(0.247
0.054:
(0.154
0.067¢
(0.116
-0.0020:
(0.0373
-0.0018:
(0.0139
0.013¢
(0.0103
0.00060:
(0.0535
0.00079
(0.00602
-0.040¢
(0.110
-0.13¢
(0.241
-0.32(
(0.252

-0.064¢
(0.174

0.226
(0.126
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Table 6.5 continue

Group B excluding couples who
did not have first child at t-2

Wife a technical school, junior collel -0.15¢
(0.120
Husband a technical schoal, junior college 0.27¢
(0.180
Husband’s father a university g -0.21¢
(0.138
Husband's father a technical school, junior college -0.39:
(0.250
Family Background
Husband went to private high sch -0.299%**
(0.110
Husband non firstborn son * number of sibli 0.0021:
(0.0670
Wife nor-first born daughter * number of siblir -0.10(¢
(0.0671
Husband is firstborn son * wife firstborn daughte -0.12¢
(0.154
Region in which husband grew up during primary and junigh kchoof
Husband grew up in Hokkai 0.066:
(0.223
Husband grew up in Touha 0.069:
(0.175
Husband grew up in Ki-kantc -0.16:
(0.288
Husbanigrew up in Toke 0.40¢
(0.321
Husband grew up in Chu 0.20¢
(0.147
Husband grew up in Shiko -0.029:
(0.287
Husband grew up in Kyush -0.19¢
(0.142
Husband grew up in Okina 0.93¢
(0.639
Observation 1,20:
Correctly predicte 80.70%

Note Dependent Variable: Second Baby born in the last 12 mofitesage marginal effects reported.
Cluster standard errors in parentheses.

#Shows highest educational attainment. Reference catémyanjfe is middle school and high school
graduates, and for husband is middle school and higlolsgrexduates.

*** gignificant at 1%, ** significant at 5 %, * significarat 10%.



CHAPTER 7
CONCLUSION

The objective of this dissertation was two-folds, namielynake a theoretical contribution by
incorporating the role that the husband’s contribution to aiwark plays in women'’s fertility decisions;
and to make an empirical contribution by examining whdtiehusband’s time spent in unpaid work
affect birth probabilities and time specific birth pabilities using Japanese time use panel survey data.

As a contribution to the theoretical literature, aveas of innovation were made in the
Stackelberg fertility model. Firstly, we incorporatee tiole that the perception of social norms and the
pressure to conform to these norms play in the husbainte spent in housework. Secondly, we developed
how the husband'’s time contribution to housework incehisewife’s demand for children in the
subsequent period. In Japan, men tend to believe in genderealss@rsehold responsibilities, and women
are reluctant to have children because they do not readeciate support from their husbands in
housework (Cabinet Office 2007, Ehara 2004, Koba, Yasuokdaikdwa 2009, Meguro 2004, National
Institute of Population and Social Security Research 2003a, ZI0@S)situation can be characterized
where the husbands believe that men do not need tdgfallie housework (i.e. loviZ® . ;) and a high
level of pressure to conform to these norms (i.e. h)gfihe fertility model developed in the dissertation
predicts that these factors are likely to lead to iess spent by the husband in housework and leading to
women having a lower demand for children.

We relaxed one of the assumptions and examined thevbasethe intra-household transfers are
endogenous. In two scenarios, namely the Gender Equalityaequal Power and Lower Real Wage Rate
scenarios, the effects of exogenous chang&Sinor « on the husband’s time allocation and consumption
decisions are the same as when the transfers weagerexs. Only in the special case of the Unequal
Power and High Relative Wage-Price scenario, did wéhsgexogenous changesdiy; or & have no

effect on the husband’s time in housework and he doepeotsny time in housework at all (and

180
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therefore causing no effect on the wife’s demand fadi@n). In this special case, our model reverts to the
existing fertility literature which assumes that thuslband provides no contribution to housework such as
those by Becker (1991), Hotz and Miller (1988) and Willis (19T8grefore, we found that the
Stackelberg model with endogenous transfers developed isetttisn 4.6 is a general case fertility model
in which the Becker-Hotz and Miller-Willis fertility odel fits as a special case that occurs only under
certain conditions outlined by the Unequal Power argheal Wage Rate scenario.

Chapter 6 made an empirical contribution by estimatingffeetef the husband’s time spent in
unpaid work on birth probabilities and time-specific bptbbabilities. Unlike previous studies on fertility
in Japan, we used a multivariate analysis and distingdiigte factors affecting each birth order.
We examined first whether the husband’s time spent indwgar& impacts birth probabilities by using the
IV Probit model. We then analyzed whether the husbaimésin housework affects the timing of birth by
addressing time-specific birth probability using a doratodel. In the IV Probit model, we found that
women decide to have their first child even when thegbands are unhelpful, though this was only
marginally significant. While this result contradictg diypothesis, the descriptive statistics show that men
spend little time in housework when they do not havelanil and the spike in men’s contribution occurs
only once the first child is born. Further, the diffiece in housework time men spent between those who
had their first child and those that did not is smadinée, the husbands’ contribution to housework does
not have an effect on women'’s decision to have thiedmifd since they provide little support to begin with.
Looking at second and third birth probabilities, we found the husband’s time spent in housework on a
non-workday increases the birth probability for theosel child, but it does not affect the birth probability
of the third child. Therefore, our results indicate thattoyaothesis that the husband'’s time in housework
increases the birth probabilities is confirmed onlytfee second child. It also suggests that unhelpful
husbands were weeded out before the decision to havectiredschild was made, which may explain why
husband’s time spent in housework is not significant idiptiag the birth of the third child. After
controlling for unobserved heterogeneity, the magnitfdke effect on the second birth probability
became larger indicating that unobserved characterihatsire related to the husband’s time in housework

reduce the likelihood of the second child being born. Adr@ent increase in the husband’s unpaid work
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increases second birth probability by 3.6 percent. Hehegs is potential to increase the second birth
probability if the husband is more helpful. As mentiobetbre, the overall fertility rate in Japan remaihs
1.34 in 2007 (Ministry of Health, Labor and Welfare 2008)oE# to raise the second birth probability are
key to reversing the declining trend in fertility.

We found that the husband’s time spent in unpaid work moesffect the timing of births in the
duration model. Hence, the helpfulness of the husbandikelynio shorten the inter-birth spacing.
Therefore, while the husband'’s time in housework and criédaffect birth probabilities, it does not affect
the time-specific birth probabilities. The result suggdsat the husband’s helpfulness affects the ultimate
number of children women decide to have, but not thig of births.

Living with the husband’s mother had a positive impadhertiming of the third birth. This
implies that the provision of unpaid work and childcaraismportant consideration in fertility decisions.
We also found some evidence that government transfeeasecthe time specific probability of the second
birth in the duration model, although the marginal effeese small. The data does not provide sufficient
information to link specific local policies to determaithe level of government transfers given to families.
There is room to evaluate the impact of local poliordertility decisions in the future provided there is
information about local government transfers and pdesei fertility. The Democratic Party that came
into power in September 2009 has announced its plans &asecthe child allowance by relaxing some the
eligibility requirements, such as removing the incomknecg or extending it to older children (Democratic
Party 2009). This gives an opportunity for future researelvatuate the government policy change in
child allowance on fertility in a few years’ time. Hewer, the results from this dissertation suggest that the
impact of an increase in child allowance on fertifitgy be small.

As the Stackelberg model predicts, there is evidenctehtbdusband’s perception of gender
norms such as the husband's childhood environment &ifetime allocated to housework. We found that
men who grew up in areas further away from the Tokyb@saka provide less support in housework.
Initiatives to change the gender norms through media cangpaigy contribute towards changing the
existing perception of norms. The current governmeniativié called “ikumen project” which literally

means men who raise their children, is encouraging mpartipate in childcare (Ministry of Health,
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Labour and Welfare 2010). This is a welcome initiativéatban is serious about addressing the declining
fertility. Existing tax, social security and pensionipi@s in Japan have been described as a “male
breadwinner” system which imposes a large disincentivesdmen to work in the labor market (Osawa
2004). These policies are likely to reinforce the gendggmesd roles and responsibilities and the division
of labor in the home. A revision of these policies widog a significant step forward in changing gender
norms.

Our findings challenge existing fertility models that assuhat women shoulder the bulk of
unpaid work and men do not provide any support in houseworkhéiddare. Our findings support the
arguments put forward by Folbre (1988), Ehara (2004) and Meguro ({@@®b4)ender inequality in the
home is a contributing factor in the declining fetyiin Japan. Reversing these trends is even more
important since Japan is unlikely to relax its tight iigmation policy to address the problems stemming

from the shrinking population and growing labor shortages.



APPENDIX A
ASSESSING IMPACT OF AN EXOGENOUS RISE
IN THE WIFE'S WAGE RATE WHEN
TRANSFERS ARE EXOGENOUS
To see the impact of an exogenous rise in the wife’s watgeat, we totally differentiate the first
order conditions 4.9-4.11 with respect. Note that the husband’s time in unpaid work in the fiesjes

Zn1 is predetermined atand hence is an exogenous variable.

wo Orw My _
v XX owie Pt Owyt =0
d My B
nn 0W:z: T owwe (W - 9Zhe1 ) W - Aw(y - 9Zne1) = O
Oxy on  _
W [Tw- (¥ - 9Znea )N]+ Wor (W - 921 ) Frwi 0 (A1)

Expressing the totally differentiated first order corulis in a matrix gives,

0xyy
wax 0 _Pwt oWyt 0
a
0 ann - wt(lp - (tht—l) |6w7:vt| = Aw(lp_ (tht—l) (AZ)
Pye WY - 9Zpy) 0 [MwJ Ty =W - ¢Zp1)n
oWyt

The Hessian determinant is given by,
2
|H|=UWxx [thz (l)b - (tht—l) ] + Pwt2 ann <0 (A‘?’)
SinceUv,, < 0,U%,, < 0,the Hessian determinant is negative.
In order to find the effect of a rise in the wage rat¢henwife’s demand for children, using

Cramer’s rule, we substitute the right hand side venttra second column of the left had side matrix in

A2.
wax 0 _Pwt
on 1
= 0 A, = ©Zpi_1) —Wy¢ (l,b - (Pth—l)
we |H|
Pye Tyw— - @Zp_1)n 0

1

=m [wax(Tw - (1/’ - (Pth—1)n) thw’ - (tht—l)] + Py’ AW - 9Zp1)}S 0 (A4)
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As before (Y - ¢Z),,_,) =0,U%, <0, and from 4.7T,, — ( - ¢Zp,_, )n > 0. Since the Hessian
determinant is negative from A3, the first term is pesiand it shows the income effect where a riseén th
wage rate increases the wife's income which in turereimses the demand for children. Since the Hessian
determinant is negative, the second term is negatvét shows the substitution effect which gives the
wife the incentive to work longer hours and reducetinge in childcare because the opportunity cost of
childcare is now greater. The effect of a rise in wifeages at on the demand for children is
indeterminate and it depends on whether the income effecinates (increasing demand for children) or
the substitution effect dominates (reducing the demand fialreh).

The effect of a wage increase on the wife’'s privatesamption is,

0 0 -P,;
;WLWt =ﬁ AW = ©Zyi—q) UY an Wyt (1/’ - (Pth—1)
T—@- @Zp—idn Wy, (Y - @Zpe_q) 0

1

=T [=Puye A Wiy (1 - (Pth—1)2+ PyUY (T — (W = 9Zpe—1)n)1>0  (A5)

Since the Hessian determinant is negativeldhg, < 0, the overall effect is positive. A rise in wage rate
increases the opportunity cost of childcare, so the dérma private consumption increases and
substitution away from having children (as see in thegmal rate of substitution 4.12).

The effect of a wage increase on the lagrangian niattiis)
UY 0 0
Ay 1
m =m 0 ann /1w (l)b - (tht—l)
Poe Wy - @Zye 1) Ty — @ - @Zp1)n

—_ 1 w w 2
_m (U xx[U nn( Tw - (l)b - (tht—l)n) - Awwwt(l)b - (tht—l) ]) <0 (AG)
The overall effect is negative because a rise imifegs wage rate increases her income and therefore

reduces the marginal utility of income.



APPENDIX B
ASSESSING WHETHER THE WIFE'S DEMAND FOR
CHILDREN IS CONCAVE OR CONVEX

In order to examine how the slope of the wife’s demanctifididren changes as the husband’s

2
time in housework increases, we take the second deewaftn(Z,.,), which is aza - 5.
ht-1
Substituting Hessian determinant 4.16 into 4.17 gives:
on - [_UWxwat2 (1/} - (cht—1) nQ + Py¢? AwWye@] A2.1

0Zpt—1 = [UW e Wwt? (Y — @Zpe_1)?+ Py?UY, ]
Differentiate A2.1 with respect @, using the quotient rule yields:
3%n _
0Zpe_q”

= _[ (wax th2 (Y- ‘cht—1)2+ PthUWnn] U xe thzn‘Pz_ [_waxwwtz (‘l} - ‘cht—l) ne + Pwtz AWy @] ZUWchWWt2 (‘l} - ‘cht—l)‘P
[(UY e Wit (Y = @Zpe_1)%+ Pwtzann]z

The denominator is positive because it is a squarenefative number. For notational simplicity, set the

denominator equal to A.
3%n _
8Zpe—1”

2 2 2
=-U""yy th4 (Y- ‘cht—l)zn‘Pz+ PthUWnnUWxx thzn‘92+2UW xx th4 (- ‘cht—l)zn‘Pz_ 2U" 4Pyt Awwwt‘Pz th2 (‘l} - ‘Pth—l)
A

= Uwzxx th4 (Y- ‘Pth—l)zn‘P2+ U%xx thzn‘PZPwtz[annn_ 2 AWyt (‘l} - ‘cht—l)] >0 A2 2
A .

(v - ¢Zn.1) measures the wife’s time required in childcare pédd éfom (4.4), and it is clear that there

cannot be a negative amount of time, heface ¢Zy.1) > 0. From (4.1) U"«<0 andU",, <0, so the
overall sign is positive. This means that the demandhiitdren increases, as the husband’s time for

housework rises, at an increasing rate. In other wardsconvex.

186



APPENDIX C
ASSESSING THE IMPACT OF A CHANGE
IN THE HUSBAND'S WAGE RATE
We look at the impact of a rise in the husband’s watgelhatotally differentiating the first order

conditions (4.27-4.29) with respectwg giving the following equations.

0Xpt—1 _ _04n

un Pa =0
X oW1 W1 T
on 9z ’n 9z az 2
U h ht—1 h ht—1 _ ht-1 _ h o= A
"MozZpey OWhe—s M OZpeoa? Wne—1  OWhe—1  OWhe—q T h
aXh — 6Zh 1 _
Pht-r a;1+wt1 621— T—Zy,_1 (Al
This can be expressed in matrix form below,
0Xpt_1
h
U xx 0 _Pht—l |r da | 0
on n 0Zpe—
0 Uy, h F— @ —Wyeq ||t ] An (A3.2)
0Zp-1 0Zpe—1 ai T — Zh_
t-1
Phe—q Wht-1 0 b
a
The Hessian determinant is given by,
h 2 2r17h on h %n
|H| =U xxWht-1" T Pht—l [U nn U n z a]< 0 (A33)
0Zpt—1 0Zpt—q

. h on h  9%n
SinceU iy

+ U, 3 -a <0from 4.22, the overall sign is negative.
ht-1 0Zpt—q

The effect of a rise in the husband’s wage rate ohulsband’s time in houseworK ., ) is

shown by,

h
a7y, 1 U xx 0 _Pht—l
== 0 An ~Whe—1
OWpe—1  |H|
Preer T—Zpey 0

1 2
=— (UM xWhee1 (T = Zpe—1) + Ppe_1 Ay] SO (A3.4)

[H|

187



188
Since the Hessian determinant is negative from A3.3&ndy.,;) >0 from the time constraint, the overall
effect is indeterminate. A rise in the husband’s wageneduces his time spent in housework from
substitution effect (the second term in A3.4), but it dalso increase his time due to an income effect (the
first term in A3.4).
The effect of a rise in his wage rate on the husband'suroption X.1) is shown below.

0 0 —Phe—s

on 9%n
A uh  ———4 Ut
h ™M 9Zpq ™ 9Zptq
T—Zpq Wht-1 0

0Xpp—q _ 1
OWpe—1  |H|

2 Wy

1 i} 8?2
= LT = Zpe)Paeos U5 — + Uty 5o —2 = a)] >0 (A35)

n
Zht-1 0Zpe-

on + h %n
™M 3Zpeq " 0Zpeoq”

The overall sign is positive because the Hessian digtantnis negative and”

a) <0 from 4.22. When the husband’s wage rate is highisrcauses a substitution away from allocating
time in housework leading to a higher demand for consoms shown in the husband’s marginal rate of
substitution 4.30.

The effect on the lagrangian multiplier is,

h
U™, 0 0
dAp 1 on 3%n
=— 0 uh + Ut —a A
Owpe—1  |H| "M 9Zpe_q " 3Zpes’ h
Pri_q Wht-1 T—Zpq

0 92
= Ul (Vg + Ut = @) (T = Zea) = A )| <O (A3.6)

|H M 9Zne s " 9Zpey

The overall sign is negative siné¢<0 andJ "< 0. A rise in the wage rate increases his income.

Consequently, the marginal utility of income is reduced.



APPENDIX D
JUSTIFICATION FOR USING A DURATION
MODEL TO PREDICT THE PRESENCE OF
LEFT AND RIGHT CENSORING
We refer to a “state” as the various stages of figrtdéuch as the state of having no child, having
one child, or having two children, and we refer to daraas the time elapsed since the last birth. We use a
proportional hazards model which assumes that thereusderlying hazard rate (or a probability) that is
dependent on duration which is common to all persons, kagwhe baseline hazard rate (Hoseteal
2008). We define the duration to the next biftko be the number of years it takes a womsince her last
birth for the next birth to occur. If she did not haveadditional child]; is equal to infinity. We lej
indicate the end of the interval in which a persorbseoved. We index the interval to a twelve-month
period prior to the reporting period of the survey. @iserete interval hazard functitr is the conditional
probability that a birth occurs in the interyajiven that it had not occurred at the end of the puesvi
intervalj-1 as shown in equation (A1) below. Using notations by Jer{Rid@4: 71) and Hosmeit al

(2008: 232), the discrete interval hazard function is,

hij = Pr(] -1< Ti S]lTL >] - 1) = SG-1.%)

(A1)
WhereS(j, X) is the survival function for a womamwith characteristic¥; indicating the probability of

remaining in the current state at the end of intgrVal

Right Censored Observations

For women whose transition to the next state is heéived in the sample (i.e. right censored),

the probability of remaining in the current statgiigen by the survival functio8(j, X). A womani’s.

67. Equation (Al) gives the probability of childbearing & discrete interval, and not the
probability at a particular instant.
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contribution to the likelihood functioh; is given by the product of the probability of remaininghia spell

at every interval until interval(Jenkins 2004, p.71):

L = Pr(T; > )) = SG.X) = [l_,(1—hy)  (A2)
Wherek indexes the end of the interval.

Uncensored Observations

The contribution of women who had a birth in the intej\zand hence whose transition to the next
spell is observed in intervpls given below, and we define this observation to leensored (Jenkins

2004: 71).

L= PG-1<Ti<)) = hySG-1X) = ||, - k) (A3)
We denote;; = 0 if the spell is censored (i.e. transition to nextesia not observed), argl = 1 if the
observation is uncensored (i.e. transition to thet rstate is observed), then the likelihood function
incorporating observations from the right censored sarff®) and uncensored sample (A3) using Jenkins’
notation (2004: 71) witm observations is:

hij

L = T=ulPrG = 1< T, < DIOPeCT, > PP = T[54 11 - ]k)] M_.c1-

1-¢;

]k)] = L— 1 [ hy l [H] = 1(1 ]k)] (A4)

Left Censored Observations

In order to take into account that there is left cengdrito the sample (when the beginning of the
state, i.e. when she had a birth, is not observeckidadkta), we define the numbers of intervals that abpers
spent in the current spell before entering the sampleBse contribution of a person with left censoring
to the likelihood function is the probability of obsergia birth conditional on surviving in the spell up to

the end of interval;. as shown in (A5) (Jenkins 2004):

T, =17 ]
Li - S(u]-,Xi) (AS)

The survival function at the end of intervais:

S(u, X;) = T~ (1= hy)  (A6)
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Jenkins (1995) show that substituting the expression i#6)(A5) gives the following expression (A7),

and this allows us to cancel the periods before th@penstered the sample.

L

hij |y
il

ML ,(a=hji)

I CE ) 7Y
The result implies that it is possible to estimate ltkelihood function by including only the
intervals for which the data is observed, startingnfithe period the person entered the sample (Jenkins
2004).
Including these observations with the rest of thenlaions in (A4) gives the likelihood function

of the whole sample with observations below,

hij
l—hi]'

Ci .
L= 0 [P [ - 0] (A8)
Wherey, gives the first interval the respondent was observeukimata.

Taking the natural logarithms of (A8) gives,

)+ Za T log — ) (A9)

hij
1-h

Logl = %Iy clog (4

ij
We define a binary variablgy indicating whether a person transitioned into the spgtl during the
interval (Jenkins 2004). Henog, =1if ¢ =1 for the intervak = T;, andy,, =0 for all other cases.

Substituting into (A9) gives an expression (Jenkins 2004: 72),

logl = Xi-4 Z{; =+l [Yik log (lfl:lk)] +27- 1Z£ =ui+1[10g(1 —hj)] =

P T — e Vi Joghy +(1 = yadlog (1 — hy)]  (A10)

The equation can be estimated by making assumptions abdigtitbution such as a logistic distribution,

or a complementary log-log function (Jenkins 2004).
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